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TUNNEL TUBES IN SOFL MATERIAL. ¢ 
leveloped that th ngineers of the East 
I Rapid " inel e engaged in sinking 
izh the i} ind sand whic ie below the 
lf t ovicde firm ipport for the two 
t gehou ( 2000 feet of their length The 
i I eer of ‘ ympan which holds the sub 
t for the construction of the tunnel believes 
ese piles are mece i to insure the stability 
nence of the wo tube The chief engineer 
‘ R d Transit Con yn considers that the 
nner ’ villing to have them put 
ha hey can do no harm and will increase 
| ynfiden n the innel 
W loubt 1 we ould nd among the larger and 
worl ye in which there is 
V ce ol nio imong engineers than that 
1 « i“ t tl method of driving tube 
pv n sort n ‘ ial of river bottoms When the 
qu ion of tunneli st and North rivers came 
i rr consideration, the problem was in some respects 
new one; for although the Greathead shield system 
ha el mployed mat years before in building a 
innel beneath the Thames, the material under that 
river differed so widely from this below the two rivers 
Oo New Yor where th bottom consists largely of a 
ni-luid silt, that th New York problem had to be 
ited quite independentl and subject to its own 
ial conditions 
When a cast-iron tunnel is driven through the sand 
ind vel or the stiff clay of London, there is no 
qi ion of its subsequent stability where it is plac 
d vili remain for ail time But when the sugges 
ion was made to drive from 2,000 to 4,000 feet of cast 
iron tube through the comparatively soft and semi 
fluid mud at the bottom of our rivers, the question of 
permanence became all-important and called for care 


ful consideration So serious did it appear to Mr. 


various tunnels under the 


lacobs, chief engineer of the 
North River, that he decided to sink massive piling 
é icross the river, build a track structure from 
to pile of sufficient strength to cari unaided the 
id of the moving traffk ind treat his tubes as a 
mere envelope whose duty it was, not to support the 
load, but merely to provide an air-tight tube through 
hich the train ight run He carried this idea of 
eparating the weight-carrying and the enveloping ele- 
nts in his tunnel so fa that he provided sliding 
oints in the bottom lates of the tube where the piles 
issed through, the idea being that any slight move 
ment of the tubes n place independently of 

the piles and track structure 
The success of the wor inder the Hudson and East 
iv roves that it ly possible to build as 
many tunnel tube is may be desired But the ques- 
ition which has vet to be proved, and which is exercis- 
ing the minds of some of tl ablest engineers in this 
city to-da is, how far wil! vibration set up in the 
metal tubes by the passage of the trains tend to agitate 
surrounding material sufficiently to cause its dis- 
placement and a consequent settlement of the tubes? 
if ich a settlement did occur to any great extent in 
1 rigidly belted-up member, les han 20 feet in diam- 
eter and from 2,000 to 3,000 feet length, and rigidly 
upported at the ends, there would be bending stresses 


developed which would be far in excess of the resisting 
Howe of the tubes, and fracture must ensu 3ut 
whatever theory may indicate, time alone can tell 
hether th vibrations of the trains will have any 
disturbing effect upon the surrounding mud and silt 
Personaily, we are of the decided opinion that it will 
nd that in all portions of the various tunnels now 
under construction which lie in material of less than 


ea certain density and compactness, the piles should be 
hrough the bettom of the tubes until they reach 
Moreover, 


unk 
sufficiently firm bearing 
theories, we 


rock or some other 


due deference to Mr. Jacobs's 


with all 
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believe that the piles should be anchored securely at 
their upper ends to the shell of the tunnel. 

In the case of the East River Rapid Transit tunnels, 
the piling is being driven by the jet process at inter- 
vals of 50 feet over a stretch of about 2,000 feet, where 
the tunnel passes through soft mud. But if the piles 
used, they should be driven closer together; 
for the that the will tend to 
set up undesirable bending stresses between the rigid 


are to be 
reason wide spacing 
Twenty-foot, or at the outside 25- 
foot, intervals would have been better. 

The experience had with the Brooklyn tunnel proves 
that in future subaqueous tunnel construction it would 


points of support. 


be advisable, where the route lies through soft silt and 
mud, to increase the depth of flanges, diameter of bolts, 


and general resisting strength of the cast-iron shell. 
The frequent breakages in the lining of the Rapid 
‘lransit tubes, both during construction and since con- 


struction was completed, afford, to say the very least, 
presumption that the lining is not 
It is claimed by the Rapid Transit 


1 strong any too 


strong for its work 


engineers that these fractures of the plates were caused 


by wrong methods of construction. This may well be 


true; but what about any fractures of plates which 


may have taken place since the tubes were completed, 


lining plates inserted? If there 


such fractures, public safety and the pres 


and the last of the 


have been 
tige of everyone concerned demand that a most careful 

tem of tests with loaded trains be carried out for a 
reasonable length of time, and the effects noted, before 
the tubes are thrown open for public travel. 

— 2--+e-2 
THE PROBLEM OF RAISING AN EXISTING DAM 
STRUCTURE. 

The parliamentary paper recently issued on the sub 
ject of irrigation in Egypt and the raising of the Assou 
an dam, will be 


the meager amount of information which it contains as 


disappointing to engineers because of 


lifting the crest of the dam some 
Although it 
structure 


to just how the feat of 
was stated 


that its 


feet is to be accomplished 


at the time of the opening of the 
proportions were such as would permit it to be carried 
stability, the 


that the 


up 20 feet higher without impairing its 


indicated 
sufficient to 


illustrations of the finished work 


width and thickness of the dam were not 


enable the structure to withstand the increased stresses 
due to such a great increase in the 


which would be 


head of wate! 

In a memorandum in the parliamentary paper above 
referred to, Sir Benjamin Baker gives some interesting 
information on the subject, although he fails to make 
enlargement of the dam is to 
that 


him for the 


what way the 


out. He 


clear in 
plans 
dam, 
thai 


two ago 


increase of the 


be carried states years 
submitted to 


that, 


were 


and after careful consideration, he stated 


further experience was necessary as to the practical 


working of the existing structure, and further investi 
the mathematical problems involved, before 
a satisfactory design could This 
ment alone would indicate that the existing portion of 
head 


gation of 
be prepared. state- 
the dam built to withstand only its present 
of water, and that the proposal to raise that head by 


was 


involves the construction of what is practically 


built 


22 feet 


& new dam, around the present structure as a 


nucleus. 


Sir Benjamin Baker states that the masonry aprons 


constructed on the downstream side during the past 


two years will effectually protect the bed of the river 
egainst erosion, even when the scouring action of the 


water rushing through the sluices is increased by the 


raising of the water in the reservoir. Furthermore, he 
gives it as his opinion that the existing dam and locks 
so as to admit of the level of 


feet, 


may be easily modified 


without introducing 
impairing the 
years 


the water being raised 22 


cny element of danger whatever or 


During the past two 


have 


present factor of safety 


the engineering staff at the dam obtained valu 


able relating to the varying temperature of the 
mass of which 


data 


masonry constituting the dam, data 


have an important bearing upon the stresses on the 
masonry, and upon the details of any design for rais- 
These temperature variations have ren- 
difficult prob 


existing 


ing the dam 
dered the designing of the new 
bonded to the 
different 
in adding to the stability of 


work a 


lem, since any new masonry 


have been of a temperature 


utility 


would 
doubtful 


masonry 
and of 


the dam 
that the 


carried out by 


Judging from the above, it would seem 


enlargement of the dam is not to be 
thickening its whole mass, and building up the addi- 
tional height in new masonry bonded into the existing 
structure: though we fail to see, since the building of 
time, how the 
addition of 


take six 
of the dam, and the 
should 


the new work is to years’ 


enlargement 


block as the 


gradual 
block by 
differences in 
the new as to involve und: 
and prevent the whole completed dam from acting as 


work proceeds present 


temperature hetween the old and 


‘irchle temperature stresses, 


such 


a true monolithic mass. It is possible, however, that 
the plan contemplates the use of some form of movable 
steel dam. structure of the kind that is used so widely 


in this country for regulating the height of water in 
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cams and rivers; though even in this case the proper 
support of such a structure would require a widening 
of the base of the dam proportionate to the increased 
head, and the provision of massive abutments between 
the existing sluiceways to take the horizontal thrust 
of the additional water. 


_ , 
{a 


<> ~ 
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THE SHACKLETON ANTARCTIC EXPEDITION. 





A new British Antarctic expedition, organized by 
Mr. E. H. Shackleton, who was third lieutenant on 
the “Discovery,” and who formed one of the party 


“farthest south,” is to leave London 
in October On this exploration full avail is to 


be made of the experience gained in the former expedi- 


which penetrated 
next. 
view to 


with a ‘voiding being frozen in, and to 


The party will proceed 


tion, 
facilitate travel over the ice. 
directly to New Zealand, and will then sail to the point 
which constituted the winter quarters of the ‘“Discov- 
in lat. 77.50 S. A shore party will here be landed, 
the vessel returning to Lyttleton, New Zealand, thereby 
will 


return south the following summer to pick up the ex- 


ery” 


avoiding imprisonment in the ice, and the ship 
arrangements 
Mount Mel- 


in order to 


financial 
being landed at 
bourne on the Victoria Land, 
possible, the south magnetic pole, this route 
heing the journey. The 
principal object of the expedition, however, is to follow 


plorers. It is hoped that the 


will permit of a party 
coast of 
reach, if 
most favorable for such a 
up the discoveries made on the previous exploration, 
ranging in altitude from 3,000 to 
It is stated that had the 


last expedition been equipped with better sledge facili- 


in which mountains 
15,000 feet were discovered. 


much higher altitude might have been gained; 


end on this occasion the dogs will be 


ties, a 
supplemented by 
the hardy Siberia ponies for the haulage of the sledges, 
the surface of the ice and snow together with the con- 
country being adapted to this mode 


with an 


figuration of the 


of travel The party will also be equipped 


automobile of special design to suit the unusual condi 


tions prevailing It is anticipated that a far more 


southerly point than that gained on the previous jour- 


ney may be reached on this occasion. 


- $$ <-@--<@-______ 
INFLUENCE OF LIGHT ON THE CONDUCTIVITY OF 
ANTIMONITE. 


Sci- 
interest- 


Dutch Academy of 


reported on 


At a recent meeting of the 
ences, Mr. F. M. 
ing experiments illustrating the 
Japanese antimonite in 


Jaeger some 
peculiar behavior of 
the conductivity of regard to 
light. 

After accidentally discovering that a beam of light 
failing on a rod of this substance inserted in an elec- 
tric circuit 
ometer needle, corresponding with an increase in con- 
the phe- 


nomenon, obviously due either to light or to heat. 


would produce a deflection of the galvan- 


ductivity, Jaeger investigated cause of this 


The first experiments were made on a rod of anti- 


with which rod accordingly ex- 


erted only a relatively small effect, increasing the con- 


monite coated wax, 


ductivity by 10, 20, or 200 per cent, according to the 
conditions of the case 


Far more intense effects were observed on an anti- 


monite plate inserted between two insulated copper 
plates of considerably greater dimensions. The con- 
denser thus constituted was suspended by a silk 
thread. As heat was found to diminish the conduc- 
tivity instead of increasing it like light, only light 


could be the cause of the phenomenon. 

On inserting glass plates of different colors between 
the source of light and the antimonite rod, the effects 
rather 
was 


of differently colored lights were found to be 
different. A 
found to correspond with the ultra-red, another degree 
to the green, and a third to the ultra-violet, while the 


minimum of luminous sensitiveness 


red and blue regions of the spectrum constituted max- 
ima of sensitiveness. 

The 
blance to. the 
Though the 
increase in 


striking 
selenium. 

and 
ana- 


above phenomenon shows a resem- 


luminous sensitiveness of 


relation between luminous radiation 


conductivity, generally speaking, is 
logous in both cases, there are a few remarkable de- 
partures. In the first polymorphous conver- 


sions and the resulting displacements in equilibrium 


place, 


are known to play an important part in the case of 
selenium. On the other hand, its resistance is known 
to decrease with increasing 
in opposition to the facts stated in the case of anti 


continually temperature, 
monite. 


Tellurium seems to show a behavior analogous to 
antimonite, its resistance being likewise increased by 
heating and reduced by illumination. 

It is intended shortly to construct antimonite cells 
sensitive to light on a principle analogous to that 
underlying the construction of selenium cells. 

e+ ore — - 


It is said to be extremely important to the proper 
setting of concrete, if the results are to be ob- 


tained, that it be protected while the process is going 


best 


on from the wind and sun, especially in dry, warm 
weather. The dry air will rob the sharp corners, and 
éven the faces, of their moisture, and a later wetting 
will not repair the damage. 
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GOVERNMENT TESTS OF SAFETY DEVICES FOR MINES. 

Determined endeavors to stop the appalling sacrifice 
of human lives in the coal mines of the United States 
ere to be made at once by the fuel division of the 
Geological Survey, thus supplementing its efforts to 
lessen the waste of fuel in mining operations. 

Plans have been drawn for a unique experimental 
station at which tests of the various dynamites and 
powders used in blasting coal will be made with a view 
to determining accurately their safety in the presence 
of the deadly fire-damp and perhaps equally deadly 
coal gas. Explosives of all sorts will be hurled by 
means of a mortar into a mammoth boiler-plate cylin- 
der which has previously been filled with gas, and the 
effects will be carefully noted. If ignition fails after 
severe test the explosives will be known as “permissi- 
ble explosives” and their use will be urged upon the 
mine owners of the country. 

In addition there will be important experiments in 
rescue work. One part of a station will be fitted up 
as a miniature coal mine, and miners and operators 
will be taught the noble art of saving the lives of 
fellow men. It is declared that in serious gas explo- 
sions in mines, hundreds of lives could be saved were 
it possible for the rescue party to enter immediately 
after the accidents. As it is now, the deadly fire-damp 
often holds the men back for hours while their com- 
rades are slowly being suffocated or burned to death. 

In their investigations so far, the government ex- 
perts have found an apparatus in Europe, which when 
worn by the members of a rescue party, enables them 
to enter any place where there is gas. At the experi- 
mental station, the miniature mine will be filled with 
dense smoke and practical demonstrations in the sav- 
ing of life with this apparatus will be made. 

A definite location for the experimental station has 
not yet been selected, but it is probable that the sta- 
tion will be in the Pittsburg district. 

“We intend to begin the erection of this station 
within a few weeks,” said Dr. J. A. Holmes, chief of 
the fuel testing branch of the Geological Survey. 
“There seems to be no end to the gas and coal-dust 
explosions in mines. Instead of growing less, these 
horrors appear to be multiplying. On the first of this 
month, twenty-one men lost their lives in the Whipple 
Mine, in Fayette County, West Virginia, by an explo- 
sion of gas. This gives West Virginia a record of 103 
lives lost in mine explosions during the first months 
ef this year. On January 29 eighty-two men were 
killed in the Stuart Mine, also in Fayette County. 

“In 1906, the coal mine death roll in Pennsylvania 
was 500. Two hundred and fifty died as the result 
of gas or dust explosions. The others were the victims 
of other accidents. We believe that this tremendous 
loss of life is unnecessary and it will be our purpose 
to investigate the subject in a most thorough and 
practical manner. We shall not be satisfied until we 
have reduced these accidents in coal mines to a mini- 
mum. 

“From our investigations so far, the United States 
is behind Europe in safeguarding the lives of the men 
in the mines. England and Belgium have had for 
years splendid experimental stations, and in these 
countries there are but few casualties in the mines. 
The Belgium mines are notorious for the presence of 
fire-damp, yet that country has enjoyed a wonderful 
immunity from these terrible explosions. 

“As a result of the experiments in England there 
are a number of ‘permissible explosives,’ and these 
must be used by the miners in the blasting of coal 
and no others They also have in England what is 
known as the ‘limit charge’ which must not be ex- 
ceeded on pain of severe penalty. 

“In the various States here there are but few regu- 
lations, and none in many States when it comes to the 
Kinds of powder to be used. 

“While we cannot compel the adoption of regula- 
tions we will conduct the investigations and will give 
the facts to the public in the hope that great good may 
follow.” 

Officials of the Geological Survey have been watch- 
ing with considerable dismay for some time the fre- 
quently recurring accidents in different parts of the 
country. Some of the recent mine explosions in one 
State, West Virginia, are as follows: 


Mine. Date. No. killed. 
DE nsec enteakeconeeut ead March 6, 1900... 100 
BR TBR Sik kino ocece deed oc s0+cReGe Ey Rea. Sooo 
Bluefield Coal Dale Mine....... January 4, 1906. 22 
Paint Creek, Detroit Mine......January 18, 1906. 18 
Fayette County, Paral Mine....February 8, 1906. 22 
Phillipi Century Mine.......... March 25, 1906... 26 
Fayette County, Stuart Mine...January 29, 1907. 82 
Fayette County, Whipple Mine..May 1, 1907...... 21 


Clarence Hall, explosive expert for the government, 
who has charge of the plans for the proposed experi- 
mental station, recently returned from England and 
Belgium where he examined the stations there. In 
these and other European countries, the mine owners, 
the miners, the government, and the manufacturers of 
explosives all co-operate in the effort to prevent the 
dreadful explosions. The results of these experiments 
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go to show that a large number of the explosions in 
coal mines are due to coal dust rather than gas. The 
worst explosion that has occurred in Germany in the 
last few years was due to coal dust. Nearly two hun- 
dred lives were lost in the Reden Mines. Perhaps the 
greatest accident in many years occurred at the Cour- 
rieres mine at Pas de Calais, France, on March 10, 
1906, when 1,300 lives were lost. This explosion was 
probably due to coal dust. 

That part of the experimental stations in which the 
explosives are to be tested will be in the form of a 
cylinder, 100 feet long and 6 feet in diameter, lying 
on the ground. An explosive mixture of fire-damp and 
air in one case or coal dust and air in another will 
be pumped into the cylinder and the explosive to be 
tested will be shot into it from one end by a big steel 
mortar so that the flame and products of combustion 
will go right into the fire damp. If the station is 
erected within the Pittsburg cval district, natural gas 
will be used for testing purposes. 

The cylinder is to be made of heavy boiler plate. 
Safety valves will be placed all along the top and will 
be left unfastened in such a manner that whenever 
there is an explosion, the valves will fly open on their 
hinges. A series of port holes on the side, covered 
with 1-inch glass, will enable those conducting the 
experiments to witness the explosions from the obser- 
vation house, sixty feet away. The steel mortar which 
will hurl the explosives into the cylinder will be fired 
by electricity from the observation house, which is to 
be parallel with the cylinder itself. 

While these tests are being conducted, operators 
and miners will be invited to be present. In order 
that they will be able to see clearly the explosions of 
gas or dust, a piece of oil paper will be placed across 
the face of one of the safety valves with a piece of 
gun cotton suspended about six inches away. When 
an explosion occurs, the flame will burn the oil paper 
and ignite the gun cotton. 

While in England, Mr. Hall received courteous atten- 
tion from Capt. J. H. Thompson, his Majesty’s chief 
inspector of explosives. Capt. Thompson declares that 
although Great Britain was one of the most important 
coal mining countries in the world, gas and dust ex- 
plosions had been reduced to a minimum by the pre- 
cautions taken. 

In Belgium, Mr. Hall witnessed also a unique test 
of safety lamps. The lamp which is used mostly in 
the mines of the United States behaved the worst and 
ignited the gas each time. A self-igniting lock lamp 
made in Germany proved the best. Belgium’s experi- 
mental station was intensely interesting to Mr. Hall, 
the gas used in the tests coming from an abandoned 
coal mine. 

At the rescue station there he found apparatus 
which is capable of sustaining life where there is fire- 
damp or among the poisonous vapors that follow the 
mine explosions. He hopes to have this apparatus 
introduced in this country, believing it will be the 
means of saving many lives. It consists of a canvas 
jacket equipped with cylinders of compressed oxygen 
connected with the operator’s mouth by a flexible, 
rubber-lined metallic tube. The use of the oxygen is 
regulated by a pressure gage. The exhalation of the 
eperator is passed through small lumps of potassium 
hydroxide, the carbon dioxide being absorbed, and the 
remaining product, together with more oxygen, is again 
available for the operator. 

With this jacket on, in the event of an explosion, 
one could enter a mine immediately and undoubtedly 
save many from a terrible death by suffocation. At 
present no apparatus of such a nature is known to be 
in the United States. It would be the purpose, if the 
experiments are satisfactory here, to urge mine owners 
to keep these jackets in the mine and also above 
ground. The device will be given a thorough test in 
the miniature mine which is to be efected in connec- 
tion with the experimental station. In this mine there 
will be drifts, headings, rooms, and ladders. After it 
is filled with smoke, miners will be instructed to enter 
and search as they would for their fellow-workmen. 

When the most recent explosion occurred in West 
Virginia at the Whipple Mine, Mr. Hall visited the 
mine to learn if possible the exact cause of the explo- 
sion. The explosion occurred May 1 at 3:30 P. M., 
and Mr. Hall arrived on the ground within a few 
hours. In but a short time he learned that the explo- 
sion was the result of heavy blasting, which in itself 
was due to the hurry of two men to complete a dis- 
agreeable job. The men had struck a fault in the 
coal, and were going through a rock heading to get 
to the coal again. The men were being paid $2.50 per 
day while blasting away the rock, and as soon as they 
completed this work, were to be placed back at coal 
mining, which netted them between $5 and $6 per day. 
Hurrying through with their work, it is said they 
failed to undercut the coal, as it would take time. 
This in itself is against the laws of West Virginia. 
Blasting on the solid required a heavy charge of dyna- 
mite and this it is believed led to the explosion. 

The explosion in the mine gathered force as it went 
along, for the reason that there was not enough air 
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at the origin to cause a complete combustion. At a 
distance of 1,200 feet away, the greatest destruction 
was found. Altogether twenty-one men were killed 
and three injured. The two men whose hurry to get 
back to piece-work caused the explosion were found 
dead side by side, some distance from the scene of 
blasting, whither they had gone to await the outcome 
of the shot. Mules in one underground stable were 
found slightly burned, and in another stable they were 
untouched, only hungry. A mule in one of the pas 
sageways was found wandering about in the most dis 
concerted manner. His driver, who had abandoned 
him to make his escape when the explosion occurred, 
was found dead a short distance away. Had he re 
mained with his mule, undoubtedly he would have 
been saved. The Whipple Mine, owned by the White 
Oak Fuel Company, is considered the best equipped in 
the State, and no one seems to attach any blame to the 
management for this explosion. 





SCIENCE NOTES. 

The excavations in Rome being conducted on the 
Palatine Hill have shown a curious and interesting 
circumstance. The Necropolis has been found to con 
tain remains of the ninth, eighth, sixth, and fourth 
centuries before Christ. All fragments of the seventh 
and fifth centuries are lacking and archeologists are 
engaged in a close study of the field in order to find 
the reason. 


A new compound of tantalum has been prepared by 
C. Chabrie, of Paris. The chloride of tantalum Ta] 
is the only one which has yet been prepared, but it 
seemed likely that others existed, seeing that several 
inferior oxides of tantalum are now obtained. Thy 
author prepares a sub-chloride corresponding to t! 
lower oxide Ta,O, by reacting with the above-mentioned 
chloride upon sodium amalgam taken as a reducing 
agent. He places in a Jena glass tube a mixture of 
pentachloride of tantalum and a three per cent sodium 
amalgam. This mixture heats up spontaneously. It is 
brought gradually to a red heat after a vacuum is made 
in the tube. Cooling the mass in vacuo, we pour the 
contents of the tube into a capsule containing acidu- 
lated water, then filter and concentrate rapidly under 
pressure so as to avoid overheating. The solution, 
which has at first a dark green color, becomes lightei 
and deposits a green crystalline powder, and this is 
dried and examined. When seen under the microscope, 
the powder shows hexagonal crystals of a fine emerald 
green. Analysis shows the new body to have the 
formula TaCl,, 2H,O. This compound is soluble in 
water when freshly prepared; it is but slightly soluble, 
however, and more so in hot solution. When left in 
the air the solid product is changed to a brown body, 
while keeping its crystalline form. Heated in air upon 
platinum foil it decomposes at a red heat with inean 
descence, giving off chlorine and leaving tantalic anhy 
dride. The green crystalline body treated with nitric 
acid does not give tantalic acid, but a reddish brown 
powder which seems to be formed by an oxidation 
coming between the tantalic anhydride and the sub 
oxide above mentioned. Nitric acid or bromine water 
transforms the green solution into a red liquid which 
tin chloride restores to the green color. 


Up to the present, but a single combination of silicon 
and tungsten has been made. The two elements, 
heated in the electric furnace, give a compound of 
metallic appearance which is crystalline and hard 
enough to scratch the ruby. It corresponds to the 
formula Si,Tu,. M. Ed. Defacqz now succeeds in form 
ing a new silicate of tungsten having the formula 
Si,Tu. It is prepared by two different methods. In 
the first, silicide of copper is heated in the electric fur 
nace with amorphous tungsten prepared by reducing 
tungstic anhydride by hydrogen at a red heat. We 
take 90 parts silicide of copper and 10 per cent of 
tungsten, heating for one minute with a current of $00 
amperes and 50 volts. The metallic mass is then 
treated by nitric acid and soda, and we finally have a 
residue of small crystals, which form the new body. 
The alumino-thermic process can be also used, taking 
calcined silica 180 parts, tungstic anhydride 45 parts, 
flowers of sulphur 250, and powdered aluminium 200 
parts. After igniting the mass in a erucible and cool- 
ing, we have a metallic ingot from which the new com 
pound can be separated. As regards its properties, the 
silicide of tungsten appears in the form of fine pris 
matic needles, which are very brilliant and of a light 
gray color. Its density is 9.4 at the freezing point. It 
is non-magnetic. Chlorine attacks it easily at about 
450 deg. C. forming chloride of silicon and hexachloride 
of tungsten. When heated in air to 906 deg. ©. it is 
not changed. Copper decomposes it at 1,200 deg., form- 
ing silicide of copper and also tungsten. Gaseous 
hydrochloric acid has no action upon it at a red heat, 
nor most of the other acids. A mixture of hydrofluoric 
and nitric acids attacks it violently, leaving a residue 
after calcination of tungstic anhydride. Oxidizing mix- 
tures such as alkaline nitrates and chlorates will dis- 
solve it when heated above their fusing point. 
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THE LARGEST ARCH BRIDGE IN THE WORLD. 
in important feature in the costly improvements 
being carried out by the Pennsylvania Railroad in and 


1round New York is the building of a connecting rail- 
systems of the Pennsylvania Rail- 
New Haven and Hartford 


means of a 


uniting the 
New 


connection will be 


way tor 
road and the York, 


jhioad rhis 


crossing of the 


made by 
the most important feature 
(the largest in the 
vorid) of about 1,000 feet span. The plans for this 
ently submitted to the Municipal 


East River 


of which will be an arch bridge 


idge have been ret 
Art Commission for its ap- 


rroval, in accordance with 
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apart, and the longitudinal portion of the floor system 
consists of eight lines of stringers, or two beneath each 
of the four lines of railroad track. Above the stringers 
is laid a solid wood floor of creosoted 8 x 8-inch tim- 
bers, packed tightly together, and calked. Upon this is 
14 inches of stone ballast, in which are imbedded the 
cross-ties of the regular Pennsylvania Railroad stand- 
ard track system. It should be mentioned here that 
the floor beams are the heaviest ever built for a bridge, 
the section of the bottom flange of the girders at the 
center being 6% by 24 inches, or 150 square inches. 
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be built into the floor of the bridge, will be laid in the 
planes of the arches in a straight line from each box to 
the abutment. Upon the top of the abutment will be 
erected two temporary rocker posts, and over these 
will pass the wire cables or eyebar chains, as the case 
may be, which will be used during erection to carry 
the load of the arches until they meet at the center of 
the span. The four lines of stringers will act as com- 
pression members, and prevent the movement of the 
dead-weight anchorages under the pull of the erection 
cable, which latter will reach a maximum figure, when 

the arches are well out to 

the center of the span, of 





i 
the franchise granted by 
this city to the company 


The great steel arch will 


form part of a steel via- 
duct, itself the largest of 


its type in the world, the 


whole length of the struc 
ty , a} t YY a 
ture, from abutment on _. sors? 
Long Island to abutment 2 
in the Bronx, being 17,000 5 

2 
feet, considerably over % _- 
three miles. With a wide, [weoDey a 

. i \3ox a 

sweeping curve, the via les 
duct will pass over Hell 


Lo%e_ 
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Ward's Island, Little 
Hell Gate, Randall's Isl- 


Gate 





F LINES OF STRINGERS 


3,000 tons for each arch. 
The overhanging arches 
: will be held against wind 
A pressure during erection 
| by means of two cables 
| carried down to anchor- 
| ages, on each side of the 
main abutment. 

After the closure of the 
arch, the suspenders will 
be attached at their upper 
ends to the panel points of 
the arches, and to their 
lower ends will be riveted 











the floor beams. Upon the 
floor beams will be built in 
the whole floor system, 








Bronx Kills. It 


will be not only the long- 


and and 
est, but considerably the 
heaviest steel bridge in ex- 
istence, over 80,000 tons of steel being needed for its 


construction With its completion, the city of New 


York will find itself in possession of an all-rail route 
between New England and the South and West. 
Through trains from Boston may then run to New 


York, Philadelphia, Baltimore, and Washington, Palm 
Beach, New Orleans, Chicago, St. Louis, or any other 


southern or western city without leaving the rails. 


Hitherto cars for such through trains have been fer- 
ried around Manhattan Island from the Bronx to Jer- 
sey City 
The steel arch which will span the waters of Hell 
clear span between abutments of 
twenty-three panels of about 42% 
The depth of the truss at the 


and at the 


Gate will heave a 
1,000 feet, made up of 
feet between centers 
ends will be 140 feet; at the center, 40 feet; 
quarters 66 feet. The reverse curve of the upper mem- 
ber of the arch at either end is explained by the neces- 
sity of raising the top member of the portal to a suf- 
ficient height above the tracks to allew head room for 
the trains. At the quarters, the height has been pur- 
made such that no increase in the sections of 
required to meet the bending 
strains due to one-sided loading. To this end the 
height, here, has been made greater than one-quarter 
From 


posely 


the arch members is 


the rise of the arch, which iatter is 220 feet 


this it will be understood that the reverse curve of 


Diagram Showing the Arrangement of the Anchorage, Cables, and Rocker Tower to be Used in 


Erecting the Arch by Overhang. 


Wind bracing is carried in the plane of the upper 
and lower arches from bearing to crown; but the main 
wind bracing is carried in the plane of the roadway, 
and it is arranged as a cantilever truss system. The 
contra-point and expansion joint of the cantilever are 
located six panels from each end of the arch; so that 
the temperature strains of the suspended floor system 
will in no way affect the arches—in other words, the 
temperature stresses of the arch and the floor have 
been made independent of each other. The maximum 
compression in the arch is found at the bearing, where 
it amounts to 16,800 tons, decreasing from that to 13,- 
600 tons at the crown. This compression is that due 
to the combined dead and live load, wind pressure, 
and temperature stresses. 

The abutments of the arch will be monumental stone 
and concrete towers, which will serve to divide the 
arch bridge proper from the steel viaduct which forms 
the approaches to it. The base of the tower will be 
built of granite; and it will rest on foundations of a 
very hard gravel at a depth of 20 feet below the sur- 
face. The upper portion of the towers will be built 
of molded concrete, and, as will be seen from our il- 
lustrations, the design of these towers is simple, mas- 
sive, and dignified, and altogether harmonious with the 
design of the great arch itself. 

An interesting feature of this bridge is the method 


with its stringers, wind 
bracing, wooden floor, etc. 

The bridge has been de- 
signed to ¢arry on each of its four tracks a load 


equivalent to two locomotives, each with a concen- 
trated load of 52,000 pounds on each of the four 


drivers, the total weight of each of the two engines be- 
ing 190 tons, followed by a train load of 5,000 pounds 
to the lineal foot. This would be equivalent to loading 
the whole of the four tracks from end to end of the 
arch with trains made up of heavy freight locomotives; 
and so stiff is the arch that under this load, the de- 
flection at the center would be only three inches. 

The three-mile viaduct will be made up of spans of 
from 70 to 100 feet, carried mainly on four-column 
rocker steel bents; but at every 800 feet of the viaduct 
there will be a massive stability pier of concrete, and 
also an expansion joint. It is estimated that the 
bridge can be built in two and one-half years, and at a 
probable cost of $12,000,000. 

This handsome structure was designed by Mr. Gus- 
tav Lindenthal, the former Bridge Commissioner of 
this city, to whom we are indebted for assistance in 
the preparation of the present article. 


Gold Varnish for Gilding Picture and Mirror 
Frames. 
a. 1,250 parts by weight of pale shellac, 500 parts 
of sandarac, 250 parts of gamboge, 175 parts of the 
palest red sanders, 130 parts of Venice turpentine, 
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Span 1,000 Feet, Width 81 Feet, Rise of Arch 220 Feet, Maximum Depth of Truss 140 Feet. 
THE LARGEST ARCH BRIDGE IN THE WORLD. CROSSING EAST RIVER AT HELL GATE, 


is strictly the result of 
the contingencies of the design. The lower arch mem- 
ber has a section of 9 feet by 6 feet at the bearing and 
the width decreasing 
The struts are 


the top member of the arch 


feet by 5 feet at the center 


evenly from the bearing to the crown. 
all riveted Box sections, and the suspenders consist of 
eight heavy angies laced together 

The fioor system is built on the customary method 
cross girders and iongitudinal stringers. The 
floor beams are 8& feet in depth by 80 feet in length. 
placed in vertical planes 60 feet 


of heavy 


The main arches are 


of erection, which will be carried through without the 
assistance of any false work in the whole 1,000 feet of 
its length. The arch will be built out in two halves 
simultaneously from each abutment, the steel work be- 
ing guyed back to an original system of anchorage 
constructed in the following manner: At a distance 
of 507% feet inshore from the abutment two huge 


wooden boxes or caissons, 12 feet wide, 42% feet long, 


.and 50 feet high, will be erected on the surface of the 


ground and each loaded with 850 tons of pig iron. 
Four lines of the stringers, which will subsequently 


5,000 parts of alcohol. b. 1,250 parts of pale shellac, 
500 parts of sandarac, 5 to 8 parts of aniline yellow (or 
better, chinolin yellow), 175 parts alcoholized red 
sanders, 130 parts of Venice turpentine, 5,000 parts of 
alcohol. The coloring substances and shellac solu- 
tions to be filtered through filter paper, the resinous 
solutions, after settling a few days, to be passed 
through a closely-woven fabric. Each ingredient must 
be dissolved separately, then, after filtration or set- 
tling, mixed with the others, and the whole thoroughly 
stirred together. 
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THE TWO COMPETITORS IN THE MOTOR BOAT RACE 
TO BERMUDA. 

The first long-distance race for sea-going motor 
boats over the 700-mile stretch from New York city to 
the island of Bermuda starts upon June 8. A hand- 
some $1,000 trophy was offered last fall by a member 
of the New York Yacht Club, but unfortunately there 
was not the response expected from owners of motor 
craft, and but two competitors will start in the race. 
These boats are shown in our illustration, which de- 
picts in the foreground Mr. Eben Stevens’s new 59-foot 
cruiser the “Ailsa Craig,” and in the background, Mr. 
Peter Shields’s 60-footer “Idaho.” The former of these 
two boats was designed by A. Cary Smith, the well- 
known naval architect, and built by Purdy & Collison 
at City Island, while the “Idaho” was designed and 
built by Stearns & McKay, of Marblehead, Mass. 

The “Ailsa Craig’ should be by far the faster boat, 
as she is fitted with a 70-horse-power Craig, 4-cylinder, 
4-cycle engine of 9-inch bore by 10-inch stroke, while 
the “Idaho” has a similar “Standard” engine of but 
25 horse-power. The former boat’s dimensions are as 
follows: Length over all, 59 feet 2 inches; length on 
water line, 59 feet; beam, 10 feet; draft, 4 feet 6 
inches. The hull is constructed with four water-tight 
bulkheads, and there is a total sail surface of 320 
square feet carried. 

The principal dimensions of the ‘‘Idaho” are as fol- 
lows: Length over all, 60 feet; length on water line, 
53 feet; beam, 12 feet 3 inches; draft, 314 feet. A total 
sail surface of 300 square feet is carried. This boat 
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seconds, at an average speed of 40.9 miles an hour. 
The next best time was made by Mr. Walter C. White 
in his own steam machine, who covered the distance 
in 1 minute 494-5 seconds, thereby beating the best 
time made a year ago by 212-5 seconds. This time 
corresponds to an average speed of 371-4 miles an 
hour. The third best performance was that of a 
Stanley steam runabout, which made the climb in 
1:56 4-5, at an average speed of 35.82 miles an hour. 
The best time made by a gasoline car was 1:59 2-5, 
which was the performance of a 60-horse-power Math- 
eson. This corresponds with an average speed of 34.26 
miles an hour. Two 30-horse-power Stearns machines 
obtained first and second places in the race for stock 
touring cars of all prices and horse-powers. The times 
of these two cars were 2:164-5 and 2:19 2-5 respec- 
tively. A 50-horse-power 6-cylinder Chadwick stock 
touring car made the climb in 2:02 3-5, while in the 
free-for-all a 60-horse-power Thomas was second in 
2:011-5, and a 25-horse-power Pope-Hartford fourth in 
2:06 4-5. 

At the hill climb on Sport Hill, near Bridgeport, 
still faster time was made. This hill is a mile long. 
It has several rather sharp turns and an average 
gradient of about 15 per cent. A Stanley steam run- 
about made the climb in 1:24 2-5, and was tied by a 
40-horse-power Locomobile of the 1908 type. This 
corresponds to an average speed of 42.65 miles an 
hour. The Stanley steam machines in both tests were 
driven by amateurs, while the gasoline cars were 
driven by experts. The Locomobile just mentioned 
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contestants were allowed to replenish their gasoline 
and water only once. 

The third annual Tourist Trephy race was run on 
the Isle of Man on May 30. 
on account of rain, and the there- 
fore allowed an extra gallon of gasoline. There were 
twenty-two light touring cars in this race, and only 
two of them finished the 241.7-mile 
fuel allowance. These were a 20-horse-power Rover, 
which won in 8 hours, 23 minutes, 27 seconds, at an 
average speed of 28.81 miles an hour, and the 16-20- 
horse-power Humber, time 
minutes, 171-5 seconds. Last year the 
by a Rolls-Royce car at an average speed of nearly 
40 miles an hour. But two of the heavy touring cars 
finished in the 201.42-mile race, which was held at the 
same time. These were a Humber, 
which won in 7 hours, 11 
average speed of 28.03 m. p. h., 
Gladiator, the time of which was 7 hours, 31 minutes, 
35 1-5 seconds. 


The roads were very bad 


contestants were 


course on their 


whose was 8 hours, 35 


race was won 


30-horse-power 
minutes, 1 second, at an 


and a 25-horse-power 
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Demonstration of Vanadium Steel for Automobile 
Construction. 

That the introduction of vanadium in the making 
of special alloy steels for automobile construction has 
created a mild sensation in metallurgical circles was 
evidenced by the presence of an even dozen of the most 
famous steel experts in this country at the plant of 
the United Steel Company at Canton, Ohio, recently, 
when the second heat of vanadium chrome steel was 

















THE TWO CRUISING MOTOR BOATS ENTERED IN THE RACE TO BERMUDA. 


is a particularly comfortable cruiser, with a large cabin, 
engine room, and galley, and two good-sized staterooms. 
Her interior is finished in mahogany. She has a com- 
plete electric lighting outfit, and a powerful search- 
light. 

The race will start at 3 P. M. from the Motor Boat 
Club of America’s station on the Hudson River at the 
foot of West 108th Street, and it is expected that the 
boats will finish some three days later at a stake boat 
off St. David’s Head at Bermuda. The distance is 650 
nautical miles. Although there are but two competi- 
tors, these should serve to demonstrate the usefulness 
of the motor boat as a sea-going pleasure craft, since 
these two pioneers have been designed and built for 
this special purpose. 





Automobile Notes, 

Many automobile events were held on Decoration 
Day and the days preceding and following, both here 
and abroad. These consisted of endurance tests, hill- 
climbing tests, and track races, and the results of 
some of these events are given in the following notes, 

Two hill-climbing contests were held on Decoration 
Day, one at Wilkesbarre, Pa., and the other near 
Bridgeport, Conn. The contest at the former place 
was the second annual one up the side of the Wilkes- 
barre Mountain. The course was 6,000 feet in length, 
with a total vertical rise of some 700 feet, the average 
grade being about 15 per cent. The fastest time up 
this incline was made by a Simplex-Peugeot motor 
bicycle, which covered the 6,000 feet in 1 minute 40 


was piloted by Joseph Tracy, Some of the best times 
made by other cars at the Bridgeport hill climb were 
1:302-5 (39.82 m. p. h.) made by the new 70-horse- 
power Thomas runabout, and 1:323-5 made by the 
50-horse-power 6-cylinder Stevens-Duryea. A Stearns 
and a Pope-Hartford car both came to grief at some 
of the turns. The cars were badly damaged, but the 
drivers and the spectators were not injured. 

The Long Island Automobile Club conducted a 294- 
mile endurance test on Long Island on May 30 and 
31. Twenty cars started and nineteen finished, ten 
with perfect scores. These were a Cadillac and Max- 
well runabout and Columbia, Oldsmobile, Pope-Hart- 
ford, Matheson, Packard, Pope-Toledo, Pierce-Arrow, 
and Winton touriug cars. Although the test was not 
a particularly strenuous one, since the roads of Long 
Island are noted for their smoothness, yet it is inter- 
esting to note that the cars which were penalized lost 
points for such insignificant troubles as carbureter 
adjustments, broken fan, and examining an engine. 
The only accident was that of a Haynes touring car, 
which skidded in making a sharp turn and broke a 
rear wheel, 

The first endurance contest of the year to be held 
on the Pacific coast took place May 19. The start 
was made from San Francisco, and the test was made 
over a 98-mile course in San Mateo County. Thirty- 
four cars started, and fifteen of these, including two 
Reos, two Ramblers, three Buicks, a Maxwell, a 
Haynes, a Pierce-Arrow, a Glide, a Premier, a Stude- 
baker, and an Elmore, secured perfect scores. The 


poured. This second heat was a world’s record, inas- 
much as it exceeded by 5 tons t'> former heat of 40 
tons, both of which were for the Ford Motor Company. 

The experts watched the entire course of. making the 
steel from the ore through all the various stages; then 
through the process of rolling, and finally forging into 
automobile axles. They were particularly pleased at 
the splendid manner in which the steel acted. Some of 
them had feared that difficulties would develop when 
it came to forging, similar to those which arise in 
forging nickel steel. This fear proved to be entirely 
without foundation. Not only could the steel be forged 
in one heat, whereas nickel requires fifteen to twenty, 
but the dies stood up as well under the work as in 
forging ordinary low-carbon steel. The finished pro- 
duct showed remarkably fine and uniform texture. A 
final analysis of the steel proved that the result was a 
success from that standpoint also, and that this 45-ton 
heat made in open-hearth furnaces is 
best that has ever been produced in the small experi- 
mental furnaces or crucibles. 


equal to the 


a as 


In Ohio during 1906 there was one life lost for every 
214,279 tons of coal mined, whereas in 1905 it was 
226,628 tons, showing, states the Engineering and Min 
ing Journal, the increased danger to which the miner 
of the present day is subjected, and the necessity for 
new mining legislation in order properly to protect 
those who work underground. There was one life lost 
for every 366 persons employed. 
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A Microscope for Demonstration, 


BY DK. H. LEBRUN, 
The great progress that has been made in microscopy 


within the last thirty years is known to the layman 


only by hearsay Few persons except scientists and 
physicians have seen more than a glimpse of the new 
world revealed by the microscope, and popular ideas 


on the subject are vague and often erroneous 

A school may have a few microscopes, but it cannot 
afford to 
As many slides as there are« 
Then the slides 
I have devised means of 


possess many of these costly instruments. 


microscopes can be shown 


to a class must be replaced by others 


obviating this tedious and 


unsatisfactory procedure and enabling each student to 


examine fifty microscopic preparations in succession 


without loss of time One form of apparatus, em 


ployed for low powers, consists of a binocular micro 


scope mounted on an American stereoscope box in 


which the slides are carried on an endless band and 


moved by turning a crank. The oblique top of the 


box bears two superimposed plates which can slide in 


directions at right angles to each other. The micro 


scope, attached to the upper plate, can thus be brought 


over any point of the object. At the bottom of the 


box is a drawer in which the microscope and its ac 


cessories are kept when not in us¢ This apparatus 


permits a series of microscope objects to be viewed 


quickly and conveniently by many persons in schools, 


lecture rooms, museums, and exhibitions 

For powers higher than 70 I employ an ordinary 
monocular microscope with a specially contrived stage, 
and a number of objects mounted in a circle or a spiral 
on a single large plate of glass. I have devised a 
microtome which automatically deposits successive sec 
tions in the manner specified. The stage may be con 
structed either to bring the microscope over any par 
ticular preparation or any point of it by means of two 
mutuaily perpendicular sliding movements, as in the 


first type of apparatus, or to bring any desired point 


under the fixed microscope by the combination of a 
rectilinear and a rotary movement of the glass plate 
in either case the movements are controlled and reg 
scales so that any point can 


istered by graduated 


easily be found again 

Convenience and economy of time and 
not the only advantages offered by these 
ments A instructive series of 
such as thé successive stages of development of a dis- 


money are 
new arrange- 
very related objects, 
ease germ or successive sections of an embryo, can be 
arranged on a single plate, which will thus illustrate 
a whole organism or the entire history of a disease 

All these devices can be applied with equal advan 
Translated for the 


projection microscopes. 


AMERICAN from Umschau. 


tage to 
ScienTivk 
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Factors of Safety—or of Ignorance. 

BY DR, JOHN BESBNER HUBER. 
The student of biology discovers an expenditure of 
cosmic forces far beyond the requirements of sentient 
creatures Nature is never a niggard; but is on the 


contrary amazingly extravagant in her provisions. 
The roe of a single fish, for instance, contains often 
particu- 


countless in- 


times millions of potential fish lives of that 
Medical furnishes 
stances of such physical endurance as argues enormous 
The under 
emotions, most 


lar species. history 


flagellants 
able to submit to 


reserve potentialities were, 


stress of intense 
dreadful scourgings, such as one would in our day con 
In those mental epi 


sider impossible to be survived. 


middle ages when the victim danced, 


there were swaying circles which, during many hours 


demics in the 


together, manifested strength hardly conceivable to us 
moderns 
were 


In times quite modern the “Convulsionnaires” 


went to bend their bodies in bridge fashion, and to 


permit very heavy weights to be dropped upon their 


tense abdomens. Lying thus they could bear planks 

having several men sitting upon them 
Who is not thrilled in reading how 

his army across the Alps, to the point where his troops 


Napoleon led 


believed themselves absolutely spent; not another step 
could they carry their panting bodies. But here that 


magnificent, though untutored, psychologist had his 


band play “La Marseillaise.” Its strains amid those 
snow-capped heights were a mighty stimulus to cour 
age and patriotism, whereby such reserve strength was 
awakened as the rank and file had not dreamed them 
selves possessed of; so that with triumphant 
they finished the their general had laid 
upon them 


rhe iyin the 


shouts 


titanic task 


half of his strength he put not 


forth,” argues a latent potentiality which is the secret 

of the influence that many notable men are able to 
* 

exert It is in every one’s experience that under 


stress of fright or under the insriration of great affec 


tion or other tremendous emotion, things have been 
accomplished of which one would never have imagined 
And phy) pecially know that 


women complete the 


himself capable iclans e 
men and 
Nature, 


accidents and other untoward circumstances to which 


most 
them by 


span allotted to 
despite 


despite the many diseases, 


they are during their lives subjected, 
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There are, then, in our bodies forces in reserve, often 
unsuspected, which avail in times of undue stress and 
strain, and by means of which a fairly normal condi 
tion is preserved despite many inimical agencies, This 
immemorial by 


from time 


probably no very scientific 


must have been realized 


observing physicians; but 
recognition has ever been taken of the matter until 


Dr. 8S. J. Meltzer recently addressed the Harvey Soci- 
ety of New York city on “The Factors of Safety in 
Animal Structure and Animal Economy.’’* 

Meltzer borrows the term “factor of safety” from 


the mechanical engineer, who thus designates the mar. 
gin of safety required in constructing engines, bridges, 
houses, and the like. If, for tensile 
strength of boiler steel plates and stay bolts is 60,000 
the actual stress which is 


instance, the 


pounds to the square inch 
allowed for the work of the boiler should not be more 
than 10,000 pounds per square inch for the plate and 
not more than 6,000 pounds per square inch for the 
stay bolts—which means that the stress to which the 
plates may be exposed in the boiler should be only one- 
sixth or one-tenth of the actual strength of the steel. 
The factors of safety are here said to be six for the 
plate and ten for the bolts. In mechanics, then, it is 
that the structures should be capable of 
withstanding not only 
pected maximum loads, but also those of six or seven 
The factor of safety is founded upon 
might happen, and 


calculated 
the stresses of reasonably ex- 


times such loads. 
finite human ignorance of what 
upon a wise and very praiseworthy desire to provide 
Wherefore these factors 
are oftentimes termed factors of ignorance. And, with 
regard to the human machine, the latter term would 


For this machine is, 


against such contingencies 


seem rather the preferable one. 
by comparison with those constructed out of inorganic 
materials and men, of complexity quite 
infinite, It is, of course, much more difficult to foretell 
the possible strain, the stress of environment, acci 


worked by 


dents, the attacks of parasitic organisms, and the 
myriad other agencies hurtful to the human machine, 
of which we are powerless to prevent, concern- 


ignorance 


many 
ing many of which we are in ignorance— 
we are however proud to say, which is yearly becom 
ing more and more dissipated. 

—_____—_> ++ => 

Improving the Liverpool Channel, 

To keep the Crosby channel in a navigable condi 
tion, Liverpool is now annually expending $150,000 in 
dredging and $50,000 additional is required for dredg 
ing at the landing stage to enable the great ocean-go 
ing steamers to proceed alongside the stage to disem- 
bark their passengers. The original provision called 
for a minimum channel depth at low water of 36 feet. 
Most of the large Atlantic liners draw approximately 
Sand accumulations have reduced the chan- 
nel depth at low and several large 
steamers have recently T_e dock board, 
recognizing the danger to navigation and anxious to 
remove the obstruction, has decided to expend a large 
amount of money for the construction of a training 
wall on the south face of Taylor Bank. 

The training wall will be nearly two 
and will consist of huge blocks of concrete, requiring 
several years to complete and many thousands of tons 
of stone and cement. The object of the wall is not only 
to prevent the narrowing of the channel, but to produce 
a sufficiently powerful scour to do away with the ac- 
The engineers who are 


30 feet. 
water to 28 feet, 
grounded. 


miles long, 


cumulations of sand patches. 
to execute the work believe that the flood tide in strik- 
ing the western portion of the wall and curving with 
the wall sharply to the southward and eastward will 
eat away the northern portion of Askew Spit, and that 
the ebb tide in striking the southeastern portion and 
following the trend of the wall will assist materially. 
It is also believed that the western portion of Taylor 
Bank will be cut away. If the training wall fulfills the 
anticipation of its designers, a very much straighter 
and a considerably deeper channel will be provided, 
and the facilities for navigation will be greatly im- 
proved. 
—— >, oe 

Automobile Spark Coll, 
recently 


Interesting Tests with an 


Some interesting experiments were made 
in England in conneciion with a test of a synchronized 
ignition system employing a single spark coil with 
vibrator for use with a 6-cylinder motor. A 6-volt 


battery was used in order to compensate for the extra 
resistance introduced in the circuit in the form of a 
hot-wire The first peculiarity noticed was 
that the current consumption increased from 1.42 am- 
peres at a commutator speed of 200 R. P. M. to 1.62 
amperes at a speed of 1,000 R. P. M. (or 6,000 contacts 


ammeter, 


At still higher speeds it diminished, as 
one would naturally it to do, the consumption 
at 1,400 R. P. M. being but 0.98 ampere. 

Another interesting fact discovered was that at 900 
R. P. M. of the commutator (corresponding to 1,800 of 
the engine) the vibrator ceased to operate, and but a 
single spark was obtained at each plug when the cir- 
At this speed the 


per minute). 
expect 


cuit was broken at the commutator. 
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commutator was making 90 contacts per second. Ag 
at a commutator speed of 500 R. P. M. and a current 
consumption of 1.5 amperes the vibrator is stated te 
have made from 150 to 160 vibrations per second, or 3 
vibrations for each contact, it can be readily seen that 
a point would soon be reached where the. vibrator 
would make only two and then one vibration per con- 
tact, and finally none at all. Thus it can be seen that 
by making the contacts short enough and using a 
single coil with vibrator, the vibrator will automatic. 
ally cease working at high speeds, and the simplicity 
of a coil without vibrator will be obtained. It might 
be necessary to fit a second condenser to take care of 
arcing at the contacts, however. 

A test was made to ascertain the maximum commu- 
tator speeds with which a regular succession of sparks 
could be obtained at the plugs when the latter were 
submitted to different compression pressures, These 
were found to be 1,600, 800, and 160 R. P. M., with 
compressions of 70, 110, and 150 pounds to the square 
inch respectively. 

In order to show that the spark coil would stand a 
high temperature, it was placed in an oven and grad- 
ually raised to a temperature of 180 deg. F. After two 
hours’ submission to this heat test, the coil would still 
work, although it gave a somewhat attenuated spark. 
At ordinary temperatures, the insulation resistance 
between the primary and secondary windings was 
found to be 0.2 megohm with a testing pressure of 
200 volts. 





The Agassiz Centenary. 

A few weeks ago the birthday of Audubon was cele- 
brated—perhaps the keenest and most loving observer 
of birds and quadrupeds our land has known. On 
May 23 the world commemorated the second centenary 
of Linneus, the founder of modern botanical science 
and of nature study in the vegetable kingdom. On 
May 27, Harvard University celebrated the centenary 
of the birth of Louis Agassiz, who must be ranked 
among the foremost nature students and nature teach- 
ers of all lands and times. The exercises were held 
in Sanders Theater, with Col. Thomas Wentworth Hig- 
ginson as the presiding officer. Col. Higginson gave a 
short address, filled with personal memoirs of the natu- 
ralist and teacher, and was followed by President Eliot. 

Other speakers were Prof. A. Lawrence Lowell, of 
Harvard; Dr. J. C. Gray, of the Harvard Law School, 
and Prof. W. H. Niles, of the Massachusetts Institute 
of Technology. A number of letters, written by Agassiz 
to former pupils, were read by Prof. J. L. Winters, of 
Harvard, and there were also readings of poems on 
Agassiz written by Longfellow and Whittier. 

On May 30 a tablet in Agassiz’s honor was unveiled 
in the Hall of Fame for Great Americans—one of only 
three thus far given to Americans of foreign birth. 
He is worthy of that honor, and of remembrance and 
emulation by every one who prizes a knowledge of the 
truths of natural history and of the principles upon 
which the material world is ordered. 

Nature lovers and nature students, who nowadays 
seem to comprise about ninety-nine one-hundredths of 
the community, might well regard the present month, 
especially in the present year, with peculiar interest. 
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Artificial Copper. - 

Dr. Ira Remsen, president of Johns Hopkins Univer- 
sity, according to newspaper reports, is authority for 
the statement that Sir William Ramsay has discovered 
a method of making artificial copper, and that the 
great discovery will be made known to science when 
Sir William will read a paper on the subject before the 
Royal Chemical Society of Great Britain. 

Prof. Remsen has a private letter from the famous 
Englishman, stating that Sir William has succeeded 
in accomplishing what no other chemist has ever been 
able to do—the segregation of one element from an- 
other and the production of copper by the syntheti¢ 
or combining process from the elements sodium, 
lithium, and potassium. A combination of these ele- 
ments when treated with radium vapor gives as a 
copper sulphate, which is readily “broken 
down” into copper. Such is the substance of his experi- 
ments. The discovery, if true, is of: so startling a 
nature that we must withhold judgment until the publi- 
cation of Sir William Ramsay’s paper. This brief pre- 
liminary note is published merely for what it is worth, 
and not as a verification. 


product 


——>++ oo 

Oil, states Power, is not a fuel that is, so to speak, 
indigenous to this country. Yet if all our bituminous 
coal were properly utilized by the extraction of the by- 
products, it is possible that there would be a large 
available supply of tar, which is an excellent liquid 
fuel. Oil fuel needs no manual labor, and men tired 
out with firing coal many hours on stretch can be re- 
placed by mechanically-supplied liquid fuel. It is not 
surprising, therefore, that the admiralty are having 
built at Chatham three 500-ton oil fuel lighters for 
service at Sheerness, pending the erection of four 
5,000-ton steel oil tanks for the Medway. 
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Correspondence, 


Another Letter on Repairing Broken Shafts, 
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To the Editor of the Screntirric AMERICAN: 

Referring to the article in the Screntrric AMERICAN 
of March 23 entitled “A Quick Method of Repairing 
Broken Shafts,” the writer would suggest that a 
tapered stud be used instead of a straight one. This 
would give more nearly the full strength of the shaft, 
and would make a joint such as is used on drilling 
tools for oil wells. These joints are known to be very 
strong, and to stand hard usage. If then after this 
joint is tightly made up, holes are drilled around 
it, and steel pins driven in, keying it together, it is 
doubtful if it would ever show weakness. Although 
the writer has never had experience in work of this 
kind, he offers this suggestion for what it may be 
worth. A. B. CARLL. 

Boothwyn, Pa. 
ee oo 
A Curious Accidental Welding of Steel Shafting. 








To the Editor of the ScIENTIFIC AMERICAN: 

A very curious accident occurred recently in a 
large cotton mill near Moscow. From a steam engine 
of nearly 1,500 horse-power, 350 horse-power is trang 
mitted by ropes to one of the stories of the mill. The 
driven shaft makes 320 revolutions per minute. 

The main shafting in the rope drive is arranged ac- 
cording to the accompanying sketch, the power from 
the flywheel being transmitted by ten ropes to the 
rope pulley on the first shaft, then by a pair of bevel 
wheels to the second shaft, and then by a Wiillfel’s 
friction clutch to the third shaft, and from the rope 
pulley on this shaft te the rope pulley on the line 
shaft in the mill. 

3y some mistake of the fitter, the second shaft was 
put too close to the third shaft, so that it touched the 
latter, and all the pressure from the bevel wheel was 
transmitted directly to the end of the third shaft. 

One Saturday morning the first bearing on 
the third shaft, a, became warm. The engi- 
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dering vessels safe from damage or total loss through 
collision or grounding, I would suggest, in the first 
place, that the main deck or first deck above the load 
waterline of every passenger steamship, battleship, and 
cruiser should be built airtight and of sufficient 
strength to sustain a pressure of air below that deck 
that would keep the vessel afloat, even if the bottom 
were perforated alongside the keel in every compart- 
ment. That would mean, of course, that the deck 
would have to be so built that every opening could be 
hermetically sealed, so to speak, and in the shortest 
possible time. Each compartment should be separate 
and independent of the other. Each of the compart- 
ments should have an airlock, on the same principle 
as those used in the construction of the North and 
East River tunnels in New York city. A gang of lo- 
comotive air-brake pumps should be installed above the 
safety deck, operated by gasoline motors, so that they 
would be wholly independent cf the ship’s power—of 
sufficient capacity to fill any one or all the compart- 
ments with air within a short space of time. By these 
means, easy and safe access could be obtained to any 
compartment, and repairs made to the damaged part 
of the vessel. Further, each one of the compart- 
ments should be supplied with an electric light system 
and a telephone system, controlled and operated from a 
central point, A vessel equipped in this manner would 
be practically unsinkable, unless broken in two or the 
plates strained in every part of the ship so that the 
air pressure could not be maintained; and even in the 
former case, if each half of the vessel had its full 
complement of air pumps and other appliances, the two 
halves could be kept afloat independently, but, of 
course, the propelling power would be available only 
in one portion. The additional expense entailed by 
this mode of construction would be comparatively 
small, 

Take the case of the Allan steamship “Bavarian,” re- 
cently floated in the St. Lawrence River by means of 
pneumatic pressure. The cost of the vessel was over 





neer, wishing to cool it, loosened the clutch 7 
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the pressure from the rotating second shaft his 


became applied to the end of the third shaft. 
Both shafts have the same diameter, 170 milli- 
meters (6% inches). 

As the pressure from the bevel wheel on 
ihe shaft was considerable, and the shaft was 
making 320 revolutions, in a few moments the 
touching ends of the two shafts between the 


two halves of the clutch were heated, not only = 
to a red heat, but to the welding point as well, one ae 


so that the liquid iron spurted to the walls. 
The engineer became very much frightened 
and signaled to stop the engine, and thus both 
shafts became completely welded together. 





After the shafts were cooled, the engine was dts 
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started again, but both shafts revolved to- YY 


gether, notwithstanding that the friction 

clutch was open. The bearings did not be- 

come heated, thanks to the fact that both 

shafts were welded in exact alignment, so the 

mill was run till night, and all the usual machinery 
working from this shaft and taking 350 horse-power. 

Next Sunday the shafts were lifted by their free 
ends, together with the bevel wheel, the clutch and 
the pulley, and though they weighed some tons, the 
welded joint did not separate. So it was decided to 
leave them in the welded state till the new shafting 
is ready. 

Since that time, for more than a month, the shaft 
has been working satisfactorily with opened clutch, 
transmitting all the power without difficulty. 

P. N. Bockarorr, M.E. 
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Mockba, Russia, ¢ 
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The Salvage of Ships. 


To the Editor of the Screntiric AMERICAN: 

It may be considered presumptuous in a layman to 
make suggestions in the matter of naval construction, 
but I cannot recall that I have seen any such method 
described in any scientific or other publication as the 
one I am submitting in this communication. The 
branch of construction to which I propose to refer does 
not cover either the actual designing, model, or mach- 
inery of ships, but relates solely to the salvage of the 
vessel in the case of accident by collision or running 
aground. In modern construction, I understand that 
ships are built with numerous watertight compart- 
ments, any two of which may be filled without result- 
ing in serious danger to the vessel. This system is 
certainly a good one, and has been proved so in, many 
instances, while in others it has not had the effect of 
Saving the vessel from total loss. The scheme of con- 
struction I would advocate is merely an extension or 
improvement on the present system, and I claim would 
have the effect of saving many vessels that, under ex- 
isting cireumstances, would be totally lost. 

As a solution, to some extent, of the problem of ren- 
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The Orbit of the Sun and the Solar System, 
To the Editor of the Scrmnriric Ameprican: 

In the issue of your valued periodical for April 20, 
1907, a letter from a correspondent is printed unde: 
the title “The Orbit of the Sun and the Solar System.” 
It would seem to be well to examine the statements 
of this letter, to see what basis there may be for them 
in the work of astronomers. The larger portion is a 
quotation from an article “in a local publication.” Of 
course, there is no objection to “newspaper science” 
when it is true. 

The writer quoted is certain that we are traveling 
toward the star Arcturus, and with a speed of about 
5,000,000 miles a year. He states that we shall be near 
enough to that giant star to experience iis awful heat 
in about 25,000 years, and in about 75,000 years more 
we shall be near Polaris, at the other end of the solar 
orbit, where are “thrilling regions of thick-ribbed ice.” 
These transitions are to be repeated, we presume, for- 
ever. This is all interesting, if true, but the most 
careful researches of astronomers do not give one scin- 
tilla of evidence in its favor. 

Now, as to the speed of the sun in its path, astrono- 
mers are agreed that this is about 12 miles a second. 
At this velocity, which is a slow one as velocities go 
in the heavens, we go 1,036,800 miles a day, as any one 
can determine by multiplication, instead of 5,000,000 
miles a year, as the writer states, and nearly 400,000,- 
000 miles a year. Yet the stars are so remote that the 
sun will require 68,000 years to cross the space sepa- 
rating it from the nearest star at this enormous rate 
of motion. Again, astronomers are agreed that the 
sun is moving toward Vega, and not Arcturus, and that 
it will require the sun 558,000 years to pass by Vega 
But we shall never pass by Vega, although we are mov- 
ing toward it, nor would we pass Arcturus, if we were a‘ 
present moving toward that star, since these stars ai 
themselves moving, and will not be where they arc 
now when the sun gets where they are now, The: 
will be far away from the places they now occupy. Let 
us see how long it would require the sun to 
-travel to the place where Arciurus now is. 
The parallax accepted for that star- gives its 


1) distance such that light requires 160 years to 


come to us from him, and that we should go to 
4 him will require nearly 2,500,000 years at the 
rate of 12 miles a second, In the light of 


The determination of the point in the sky 


A, 

Yy such figures_a period of 75,000 years becomes a 
Uy mere point of time, a watch in the night. 

by 


Lif, toward which the sun is moving is a mat- 


ter of much interest to astronomers, but it is 
one on which no more than a beginning of 
investigation has been made. Herschel, more 
than a hundred years ago, siudied the proper 
motion of the stars, and located this point in 
the constellation Hercules. Many others of 
the highest repute, including Struve and our 
own Newcomb, have followed Herschel, and 
have reached a slightly different result, al- 
though they do not remove the point very far 








A CURIOUS ACCIDENTAL WELDING OF STEEL SHAFTING, 


$1,000,000. She was sold by the underwriters, I under- 
stand, for about $30,000. That amount, I estimate, 
would fully cover the cost of installing the appliances 
I have suggested herein; but assuming it would be 
$100,000, it would be well worth expending to insure 
the safety of a vessel of that class. No vessel, large 
or small, that traverses the ocean is immune from 
danger by striking derelicts, icebergs, collision with 
other vessels, or running aground in foggy weather or 
in heavy snowstorms, when lights are obscured and 
the reckoning cannot be ascertained, in approaching a 
dangerous coast. 

Provision should also be made for the installation 
of check valves, relief valves, and air gages both 
inside and outside of each compartment, in order that 
persons working under air pressure could regulate the 
supply of air as circumstances might require. 

It would appear to me that sliding doors should be 
used, instead of swinging doors, in all partitions below 
the airtight deck, and that these doors should be kept 
closed except when not actually in use, and that hori- 
zontal sliding doors should be used to close apertures 
or hatches in the safety deck. A system of indica- 
tors might be installed in the central telephone and 
electric light switchboard r om which would show, at 
all times, the position of the vertical and horizontal 
doors in each compartment; that is, whether they are 
open or closed. 

I have not gone into any calculations with regard 
to the air pressure that would require to be developed, 
but I would estimate, roughly, that it would be very 
much below thirty pounds to the square inch. 

I venture to prophesy that not one vessel in a hun- 
dred equipped in this way would become a total loss in 
case of accident, without taking into consideration 
what is of greater importance, the saving of human 
life. J. E. W. Curries. 

Ottawa, Canada, 


from Hercules. It is now located near Vega 
in the constellation Ly ra, or by Campbell at a 
spot 10 deg. south of this star. The opposit 
point is near Sirius, and not near Polaris. Any one 
who is interested in this investigation will find a 
statement upon it given in Moulton’s “Astronomy,” the 
latest and best textbook for students beginning the 
Witt1aM C, Peck Ham, 


subject. 
Adelphi College, Brooklyn. 


The Current Supplement, 

The exhaustive paper by Prof. Alexander Graham 
Bell on “Aerial Locomotion,” which has been running 
in the Screntiric AMERICAN SuprLement, is concluded 
in the current issue, No. 1640. In this installment 
Prof. Bell compares- Hargrave box kites with tetrahe- 
dral kites. Mr. 8S. E. Worrell writes on “Recent Im 
provements in Machinery for Drying Different Prod- 
ucts.” An abstract is published of the paper read 
before the Royal Institution by Prof. H, A, Miers on 
the “Birth and Affinities of Crystals.” “Artificial Fertt- 
lizers: Their Nature and Function,” is the title of a 
splendid discussion of an ever-timely subject by A. D. 
Hall, director of the famous Rothamsted experimental 
station. Dr. George A. Sope: writes on “The Sanitary 
Engineering Problems of Water Supply and Sewage 
Disposal in New York city.” Since the invention of 
wireless telegraphy many attempts have been made to 
transmit to a distance mechanical effects, as weli as 





telegraphic messages, without the use of conducting 
wires, and thus to operate mechanical devices wherever 
situated. Dr. Alfred Gradenwitz gives a review of 
various systems which have been propésed to accom- 
plish this end. “Artificial Fireproof Stone” ts the title 
of an article giving much practical informaticn. Vic- 


tor Quittner discusses modern methods of photometry. 


In 1879 Prof. George H. Darwin propounded the view 
that the moon formerly formed a part of the earth, 
Accepting this theory, Prof. William H. Pickering has 


sought to ascertain the place of origin of the moon on 
the earth, 








MINING IN NEWFOUNDLAND. 


BY DAY ALLEN WILLEY 

The extent of the Newfoundland fisheries, in which 
uch a large proportion of the inhabitant of the 
colony are employed, may have caused the importance 
of ite mineral industry to be overlooked to a certain 
xtent As a matter of fact, however, recent investi 
ration has shown that deposits of copper and iron ore 
in various forms are so extensive that the island prom- 
ises to contribute a very large percentage of these 
metals to the world’s sup 
ply for an indefinite pe — 
riod While gold-bearing 
quartz as well as lead and 
silver ores have been 
found in various part of 
the island, the acce i 
bility of the iron and cop 
per deposits has caused 

ittention to be confined to 
these almost entirely. The 
mining of copper has been 
carried on about forty 
year but only recently 
have the beds been worked 
on an extensive scale. 
The principal center of 
the industry is in the vi- 
cinity of what is known 

m= Tilt Cove, near Notre 
Dame Bay, on the north- | 
ern coast There are four 
mines adjacent to Tilt 
Cove, named North, East, — —_——-- 
Seuth, and West respec 
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of large buckets attached to cables wound on drums. 
It is then @mptied into tramcars and hauled by ani- 
mal power to the ore docks. At some of the ore mines 
the deposits are so near the docks, and at such an 
elevation above them, that the loaded cars can be car- 
ried to the vessel's side by gravity, being hauled back 
by a cable system. 

At present the output of the three localities referred 
and 85,000 tons of an- 
smelted in Newfoundland, about 


to between 75,000 ore 


nually. 


ranges 
None of it is 











Plant Smelting Ore from Newfoundland. 
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half being shipped to England and half to the United 
States for this purpose. Nearly all of the deposits are 


found in the serpentine formation, and are in the 
lower Silurian series of rocks. The ore occurs, how- 
ever, in a chloritic slate, which lies parallel to the 


serpentine rock. The ore assays as high as 12 per 
cent of pure metal, and the veins have been traced a 
distance of 40 miles in the Notre Dame region. 

It is an interesting fact that the iron-ore deposits, 


which have been worked on a considerable scale, are 


located on islands in the 
— ~ = bays which indent the 
| coast of Newfoundland. 


By far the most notable is 
Belle Isle, in Conception 
Bay, a few miles from St, 
John’s itself. The island 
is about six miles long and 
three in width, and appa- 
rently is made up almost 
entirely of hema- 
tite. The formation igs 
very similar to that of the 
Michigan iron ranges, 
since it to the 
surface and is revealed by 
stripping off the few feet 
of the earth rock 
which fact, 
much of has 
been laid by 
using the pick and shovel. 
When with 
J hand tools it separates in 
the form of rhomboids, 


brown 


is close 


and 
In 
deposit 


cover it. 
the 
bare merely 


broken out 




















Iron Ore Shipping Pier at Belle Isle. 
to England and the United States to Be Smelted. 


tively, according to their 
situation from the town 
itseif The East mine 
thus far has been the 
greatest producer of this 
group. About 15 miles 
distant, at Bett’s Cove, an 
other bed of ore is now 
being worked which is 


apparently of considerably 





larger dimensions, while 
another extensive body is 
jocated at what is called 


Little Bay 


At each place the ore is 


the surface and in 


80 neal 


such # formation that 
mining has been attended 
with little difficulty, and 
the tonnage secured at a 
very low cost. In some in- 
stances the copper has 
been obtained by lateral 
excavations, and the bulk 
of it is secured by means 
f tunnels and shafts, few 
f re over 100 feet 
in xtent In the indus 
try at Tilt’s Cove several 
shafts have been sunk 
vertically nd the mineraj 
secured by lateral gal 
lerjes opening into these 
the mining being done 
mostiy with pick and 
shovel The ore is raised 


to the surface by means 





Bird’s 


tye 





The Ore is Shipped 








Piles of Broken Ore at Tilt’s Cove Awaiting Shipment. In the Background Can 
be Seen the Crude Galleries Excavated by Hand, Opening Into Copper Deposits. 


and little force is re- 
quired to reduce it to the 
size suitable for handling. 
Mining have 
been conducted Belle 
Isle for about 
and at the 
large quantity was 
cured by hand labor that 
it times a thousand tons 
carried to the ship- 
ping point in a By 
installation drills 
by 


but 


operations 
in 
ten years 


outset such a 


se- 


were 
day. 
the of 
operated compressed 
air and electricity and me- 
chanical loading appa- 
ratus, the mining capacity 
has been largely in- 
creased, but as yet such a 
large body of 
near the surface 
has been 
do any 

ever. 

An estimate of the ore 
near the surface on Belle 
Isle places it at nearly 
30,000,000 tons. The 
put at averages 
about 
ally, 
is 





is still 
that it 
to 
what- 


ore 


unnecessary 
tunneling 


out- 

present 
400,000 tons annu- 
nearly all of which 
sent to Nova Scotia, 
where it is smelted at the 





View of Tilt’s Cove, Showing Piles of the Ore in the Foreground Awaiting Shipment, the 
Tramway for Hauling Ore from the Mines, the Village, Also the Copper-Bearing 


Cliffs in the Rear of the Village. 
MINING IN NEWFOUNDLAND. 


furnaces of the Dominion 
Steel and Coal Company 
‘ at Sydney. As fast as 
loaded, the mine cars are 

















oo & 


@® 


a 








Juni 8, 1907. 


hauled to chutes built out from the shore line, where 
the water is sufficiently deep to float a 10,000-ton 
hip. The usual method is to run the cars out 
upon the trestle extending along the top of the chute, 
and dump directly into the hold, It may be added 


that the tramway from the mines 


stean 
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TEACHING DEAF-MUTES TO SPEAK. 

It is a misnomer to refer to anyone as “deaf and 
dumb.” Except in rare instances a child is mute, not 
on account of any malformation of the vocal organs, 
but because it is deaf and has never heard a spoken 
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Leon, taught congenital mutes to speak simply by 
instructing them first to write in characters the names 
of objects pointed out to them, and then to enunciate 
the sounds corresponding to the characters, But so 
little did the world value his discovery, that in less 

than forty years after iiis death he 





to the water side is so inclined that 
put little power is required to 
transfer the loaded cars to the 
chutes. From 4,000 to 10,000 tons 
daily can be loaded at this point, 
and during the shipping season 
which covers about five months of 
the year when the bay is ice free, 
a fleet of ten or twelve ore carriers 
is continually plying between Belle 
Isle and Sydney. 

The ore at Belle Isle contains 
from 48 to 56 per cent of pure 
metal, and yields a pig iron espe- 
cially suitable for rail and struc- 
tural steel, into which much of it 
is manufactured, The furnaces of 
the Dominion Company which are 








was forgotten, and Juan Pablo Bo 
net became the recognized founder 
of that method of instruction which 
Ponce had begun This man, who 
was also a priest, published at 
Madrid in 1620 the first manual for 
teachers of the deaf, and which is 
in some respects still one of the 
best. The advantage of the articu 
late over the manual method of in 
struction was very siow to make 
itself felt, In 1850 several schools 
in the United States which had 
previously taught the sign method 
adopted a combination of the two 
But not until 1867 was a school 
established which used the method 
of articulation only 








of modern design will smelt from 
1,200 to 1,500 tons of ore daily. 
The mining of iron pyrites is 


How the Sound of “wh” is Taught. 


The articulate or oral system of 
teaching is based partially upon the 
imitative nature of the pupil. He 
has to rely much upon the observa 





conducted on an extensive scale at 
Pilley’s Island in Exploits Bay. As 
the photograph shows, the deposits 
outcrop on the shore of the bay so 
extensively that most of the mining 
is done with hand tools, the forma- 
tion being very soft. In a few 
places lateral galleries have been 
driven into the beds, but a very 
large tonnage is situated directly 
on the surface. At present Pilley’s 
Island is yielding nearly 75,000 
tons yearly, most of which is car- 
ried to the United States for reduc- 
tion. An analysis of the ore shows 
that it contains between 50 and 60 
per cent of sulphur, which is se- 
cured in the treatment, while the 
metallic iron is utilized in the com- 
position of a high grade of steel. 
As in the case of the copper de- 
posits, the iron ore beds, especially 
in the eastern section of Newfound 
land, are undoubtedly very exten- 
sive, for veins have been traced 











tion of the movements of the teach 
er’s vocal organs, and he endeavors 
to produce the same sounds by 
forming his lips and tongue in a 
similar fashion. A little instru- 
ment somewhat like a paper folder 
is sometimes used to bring the 
tongue into the proper poaition t 
is of prime importance that the 
pupil perceive the difference be 
tween his own silent and the voca! 
ized breath. This perception has 


been styled “the hearing of the 
deaf,” and to produce it is the first 
aim of the instruction in labial 
reading. In the elementary classes 
the boys and girls are drilled into 
the ABC of articulation by being 
taken, one at a time, before a mir- 
ror and taught to imitate the move 
ments of the teacher in making the 
sounds. Diagrams are also used to 
indicate the position of the palate 
or tongue in producing certain 








along the shore of Conception Bay 
a distance of over fifty miles. The 
quantity and accessibility of the 
Belle Isle deposit, however, has 
caused the industry to be principally confined to this 
place. 
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Experiments were recently made with the explosion 
of fixed torpedoes at a distance by means of Hertzian 
waves. The apparatus employed is the invention of 
Sefior Balsera, a telegraph official. The results of the 
trials are declared to have been satisfactory. The in- 
ventor has asked for facilities to study the applica- 
tion of his system to the working of torpedoes. 


Demonstrating the Value of 
Vibratory Sounds, 


Count. 


language. The loss of the sense of hearing should, 
therefore, not necessarily mean deprivation of the 
power of speech also. It is only within recent years 
that we have come to realize this fact, and in up-to- 
date institutions the old-fashioned finger alphabet is 
now unknown. Every child is taught to speak in the 
natural way by means of the vocal organs. 

Odd as it may seem, the oral method of teaching 
deaf-mutes antedates the finger alphabet by over a 
century. In 1580 a Spanish monk, Pedro Ponce de 


Teaching a Pupil How to 


sounds. The whistitng sound of 
wh is conveyed to the mind of the 
child by the aid of a pipe in the 
bowl of which is a little ball that 
is blown up and down as the sound is formed. In 
this way the children are taught to understand the 
value of various lip and palate formations in combina 
tion with the use of the lungs. 

It is a strange experience to visit one of these 
schools, and see the teacher talking gravely to the 
classes of deaf-mutes and the children responding as 
quickly as though they could hear ali that was said, 
The only indication of their affliction is found in the 
flat tone of their voices. Hearing nothing, the children 

















Teaching Pronunciation by Mesus of Phonetic Spelling. 


TEACHING DEAF-MUTES TO SPEAK. 


Correcting Wrong Breathing in Articulation. 
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the value of inflection, and hence speak 


do not know 

vith dead tone which is quite pathetic. But there 
nothing else te excite sympathy, for the children 

eem vé happy Every room has its corner filled 

vith to which are used in explaining the names of 

obje« A child born deaf knows a cow by sight, but 

joes not know that it is called a cow Therefore, after 


rudiments of articulation have been imparted to 


hin the next tep is to teach the child to speak the 

umes of the various objects about him. The teacher 
nol to the toy cow, and makes the facial contortion 
nece to articulate the word. The child imitates, 

d seon has the word correctly spoken, Then he is 
ent to the blackboard, and is taught to write the name 
of { inimal. Thus he is able to connect the written 


id spoken language Simple sentences are taught in 


imilar manner A child is given a ball. He knows 


Scientific American 


of being compelled to give personal attention to stamp 
sales. 
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The Dulac 





System of Concrete Pile 
Foundation, 

One of the most interesting of the newer methods 
of establishing firm foundations for buildings in soft 
ground was invented by the French engineer Dulac, 
and was first used on a large scale in the construction 
of the buildings of the Paris Exposition of 1900, where 
much time and money were saved by the employment 
of this novel system. 

The compression and stiffening of the ground which 
are effected by wooden piling are caused by the lateral 
displacement of earth as the piles are driven in. Du- 
lac produces the same result by omitting the wooden 
pile and allowing a conical weight, raised by the pile 
driver, to fall directly on the earth in which it makes 
a vertical cylindrical hole which is deepened by each 
After the desired 
is filled with 


successive impact of the weight. 


depth has been reached the hole con- 
crete which is rammed very tightly 

The concrete piling thus formed possesses the great 
advantage of being independent of the height of the 
ground water. Wooden piles, on the other hand, must 
be driven entirely below the lowest water level in order 
to prevent decay, 

The Dulac apparatus consists of a 


the usual construction, 30 or 40 feet 


pile driver of 
high, and three 
diameter of about 30 inches. 


weights of a horizontal 


used in the beginning of the 
sharply 
hole has 


The weight opera 


weighs two 


depth of a 


conical, pointed, and 
tons. When the attained a 
few yards, a weight of parabolic or sugar loaf form, 


also weighing two tons, is substituted and used until 


tion is 
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NATURE'S TOUCH-ME-NOTS, 


BY PERCY COLLINS, 


Nature is no haphazard experimenter. She is striy. 
ing to promote the strength and fitness of her child. 
ren, and by the process which we term “natural selec. 
weeding out the weaklings and 
evolving more perfect types. But Nature is not need- 
changeful. When she has discovered a good 
device she repeats it over and over again. 

A striking example of this is seen in protective 
prickles. Nature seems to have proved that under 
certain conditions prickles form the best possible pro- 
tective armament, and she has emphasized her dis- 
covery by an enormous number of instances, each 
brought through a different channel of development 
to the same conclusion. In the plant world, as every- 
one knows, prickles are common in the extreme; while, 
with the exception of birds, every important group of 
animals possesses its spiny representatives. 

The common hedgehog is a well-known type of pro- 
tective prickliness and its habit of rolling itself into a 
ball when alarmed must be familiar to all. This action 
is made possible by its thick layer of subcutaneous 
muscle, the panniculum canosus, which is more devel- 
oped than in the case of any other animal. The young 
hedgehog, when born, have the prickles soft 
soon after exposure to the air they 


tion” is constantly 


lessly 


of the 
and white; but 
harden and become effective weapons. 

The widely distributed porcupines, which get their 
name from the French porc-¢pin, or “spiny pig,” form 
another interesting group of prickly mammals. The 
porcupine is a formidable antagonist, rattling its quills 
and the enemy, and will often 
succeed in driving off a jaguar intent upon its destruc- 
prickles are really tightly packed 
This is well shown 


running backward at 
tion. Mammalian 
masses of hair. 
in the accompanying photograph of 








a series of specimens selected from 
a porcupine skin, showing the com- 
from an ordinary 
sharp-pointed 


plete gradation 
hair to a_ perfect, 
quill. (Fig. 8.) 
Passing 
marvelous powers of flight and div- 
ing seem to render any highly spe- 
cialized protective devices unneces- 
sary, we come to the reptiles. Of 
these, the armor plating of the tor- 
toises and turtles, and the venom- 
ous means of the snakes are all- 
sufficient safeguards. But among 
the more vulnerable lizards we find 
examples of protective 
One of the most strik- 
Australian moloch, 
“thorny devil” by the 
early This remarkable 
creature is about inches in 
length, and its skin is studded all 
over with conical thorns, 
The moloch is very sluggish in its 
habits, feeding upon ants, 


over the birds, whose 


numerous 
prickliness. 
ing is the 
termed the 
settlers. 
eight 


sharp, 


mainly 











perhaps by this time how to pronounce the word ball, 
but he must be taught to use the word in a sentence. 
Another child is called up, and the first child is told 
to throw the ball into the hands of the second pupil 
The teacher explains that the action is expressed by 
the word throw Then the class is taught that the 
to expre that action is to say I threw the ball 
Having learned that much, the thrower writes the sen 
eme down on the blackboard, and the class repeats 
ihe line over and over again, a tendency to wrong 
eccentuation being corrected in each one, as is neces 
r development of language follows a clearly de 
fined arrangement of grammatical principles These 
principle however, are not given the child as such, 
but serve as an aid to the teacher in the selection and 
rangement of exercises in simple English—such nat 
il English as will most readily lend itself to the 
ds of the child's daily life. Thus, 
re is at first interpreted to 
hin the use of objects, actions, 
and pictures. The four or five years 
primary course are devoted 
almost exclusively to the acquire 
ment of language and numbers 
with introductory lessons in geogra 
phy In the grammar school de 
partment arithmetic, geography 
histor and natural sciences are 
taught as nearly as possible accord: 
ing to the best methods employed 
in an ordinary school. The forma 
tion of the speech habit and the 
reading habit is considered of para 
mount importance \s soon as the 
child has been taught spontane- 
yusiy to express himself in spoken 
language, and to look for such ex 
pression in others, he is shown the 
delightful things that are to be 
ound on the printed page, 
In the modern schools for the 
deaf, the pupils are not only taught 
intelligible speech, but trades as 
well The older girls are taught 
wood carving, drawing, cooking 
nd sewing; the boys are taught 
inti cabinet making, drawing, 
tailoring et The perfection of 
the oral method of instruction is strikingly noted by 
the fact that congenital mutes are, at the time of the 


completion of their course, able to speak so perfectly, 
difficult to distinguish their voices from those 
After graduation many pupils 
echools, and sometimes colleges. Thus the 


is accomplished, and the once consid 


that it i 
of normal persons 
enter high 
transiormation 
ered unteachable deaf-mute is changed into an intelli- 
gent and respected citizen, and the deaf as a class are 


being highly elevated in public estimation 
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Stamp Machines for the Postal Service, 


Exhaustive tests are to be made of several types of 


automatic stamp-vending machines adapted to receive 


one-cent and five-cent pieces for the purchase of one- 


ent and five-cent stamps and postal cards. Two years 


10 experiments were made of such devices by the 


Post Office Department he 
reported that the machines were somewhat crude, and, 


committee of experts 


while accomplished the purposes for which they 
that 
the department 


they 


were invented, it was found they could not be 


utilized to the advantage of 


While department stores, hotels, drug stores, news 
stands, et usually want the privilege of selling 
stamp under the regulations of the department or 
upon their own responsibility, there is certainly no 
great amount of zeal or alacrity displayed by the per- 
sons vending the stamps. The purchaser at times feels 
that he should apologize for imposing upon the seller, 
because there is » direct profit in the sale, the privi 


lege of selling stamps being desirable for the purpose 


of attracting other custom Stamp vending machines 


in such places would be of great convenience to the 
public and no inconvenience to the proprietor of a 
department store, drug store or news stand, who might 


be glad to have the business done by machinery instead 





Explaining the Names of Familiar Objects by Means of Toys. 


TEACHING DEAF-MUTES TO SPEAK. 
the desired depth is reached. The entrance of water 
can be prevented by throwing into the hole a quantity 
of clay which is plastered on the side of the hole by 


the falling weight. The diameter of the hole, before it 


is filled with concrete, is only a few inches greater 
than that of the weights. Holes nearly 40 feet deep 


have been made by this method. 

The filling is commenced by throwing in a quantity 
of stones ramming them with the third 
weight, which is flat on the bottom and weighs one 
ton. The effect of the ramming is to broaden as well 
as solidify the successive layers and thus form a very 
firm base for the concrete filler. The concrete is then 
introduced in small of which is well 
rammed with both the and the round- 
bottomed weights, and the process is continued until 
concrete can be into the hole. The 
and lateral effected by this 
method are so great that the volume of stones and con- 
crete employed is about five times the cubic capacity 
of the original hole. Thus two desirable results are 
In the first place a number of very strong 
concrete pillars are and, in the second, the 
soil between these pillars is compressed very forcibly 
so that it becomes capable of aiding materially in the 
support of the building. 

I a i 

Hardening an ordinary drill in sulphuric acid, states 
the English Mechanic, makes an edge that wil! cut 


and down 


portions, each 
flat-bottomed 
no more forced 


compression distension 


produced. 
formed 


tempered steel or facilitate cutting hard rock. The 
acid should be poured into a flat-bottomed toa 
depth of about % inch. The point of th 

heated to a dul! cherry red, and dipped in 

that depth. This makes the point extreme!) rd 


while the remainder remains soft. If the point bre 
re-harden, but with a little less acid in the vessel. 





for which it lies in wait. One 
would imagine it to be exposed to 
continual attack from birds and 
rapacious animals; yet no animal 
is more perfectly immune, Its prickles are its safe- 
Equally well protected but perfectly harmless 
of California 
these quaint- 


guard. 
lizards are the so-called “horned toads” 
and Mexico About twelve species of 
looking creatures are known, all being alike in the 
possession of a formidable array of spines—several 
long ones at the back of the head, and a vast number 
of lesser prickles all over the back and limbs. (Fig. 12.) 
Of fishes, a large number are prétected from hostile 
attack by a covering of prickles. By far the most 
curious examples are the globe fishes, or “sea hedge- 
hogs” of the Atlantic and Indo-Pacific oceans. The ex- 
treme length of the globe fish is something less than 
two feet. It has thick lips and goggle eyes which give 
it the appearance of a good-natured countryman. 
Courage it seems to lack, and one might suppose that 
such a simpleton would fall an easy prey to the first 
shark or dogfish it encountered. Yet the globe fish is 
able to take care of itself. It never, under any cir- 
cumstances, attacks the enemy, yet is always ready to 
receive him in a suitable manner should he provoke 
hostilities. Let us suppose that a shoal of globe fishes 
is swimming tranquilly in the clear waters when it is 
suddenly surprised by a hungry shark. Of course the 
little fellows scuttle hither and thither in uncontrolla- 
ble alarm. But the shark, poising himself upon his 
powerful tail, leisurely singles out one of the fleeing 
globe fishes, and sets out in pursuit. Now although 
the globe fish is a good swimmer, it is no match for 
the shark. The chase is in every way unequal and 
can have but one ending. Within a few minutes of 
its commencement the shark must overtake the globe 
ish, But the quarry is well aware of its danger. It 
a bee-line for the surface, and as soon as it 

Leo re begins to take in great gulps of air. Then @ 


strange thin@ happens. The fish that only a moment 





























~ saith 
J 
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before was thin and small begins to grow stouter and protected by closely set stiff hairs which correspond cient water to enable it to flower and perpetuate its 
stouter until, like the frog in the fable, it seems in to the prickles of bigger animals, and are probably kind. But in a region where water is a luxury, its 
v danger of bursting. It stops inflating itself, however, quite as effective for repelling small birds and lizards, possession constitutes a real danger. The cacti have, 
d just in time to avert this catastrophe. But its skin the chief enemies of the caterpillar tribe. Some of as it were, “cornered” water, and have thus berome 
has become as taut as a drum-head, and the whole of the most remarkable insects yet discovered are certain objects of envy to thousands of thirsty creatures who 
id its bot is covered with sharp, erect prickles. It has Brazilian bugs, known as Umbonia spinosa. Each in would like to gnaw and suck and bite at thei uke 
d- become a sea hedgehog, and the hungry shark which sect is an exact imitation of a single large thorn, such stems, Such treatment would, of course, mean death 
rd comé irging through the water dares not touch it, as is seen upon the stems of roses and other plants to the cacti; and in order to protect themsei and 
but turns tail in search of something more eatable. This deceptive aspect is gained by a hard shield which their water from assault, they have acquired tl 
ve Of course the globe fish was covered with prickles all completely covers the insect’s body and wings, and formidable array of spines, and are thus able to flou 
ay the time, but ip periods of tranquillity these lie com- under which its legs are drawn when it is at rest. ish under conditions which would speedily annibilat 
0- fortably along its sides, just as do those of the hedge- Turning from the animal to the vegetable kingdom, almost all other kinds of vegetation 
'S- hog Unlike its land prototype, however, the sea we still find prickliness a common means of protection. Flowers are often protected by prickles, as im the 
sh hedgehog is unprovided with a special muscle for Sometimes we see sharp spines, which are to be re- case of the familiar thistle. or the teasei: while frui 
nt erecting its prickles, so when danger threatens, it has garded as modifications of branches, of leaves, or of capsules, such as those of the horse-chestnut and many 
y- recourse to the mechanical method of inflating the parts of leaves. In other instances we find plants pro exotic kinds, are also spiny. Did spaee permit, dozer 
le, whole body with air, or with water, if it cannot reach tected by true thorns, which are really massed vege of other instances of protective prickliness might be 
of the surface quickly. In the sea, prickliness is a very table fibers or hairs, and are therefore analogous to cited. The above examples, however, are sufficient to 
common method of protection, especially among the the quills of the mammalia, The main object of vege show how widely Nature has employed this particular 
"0- smaller and more means of defense 
a persecuted deni- 
on zens. A number of More Prizes for 
us large fishes, such Safety Devices, 
el- as the plaice and An internation 
ng cod tribes, pass al competition i 
oft much of their announced for 
ey time searching for the successful de 
shell - fish, upon sign of two safe 
sir which they feed appliances fi 
™ greedily. The the purpe 0 
he plaice has particu- protecting wot 
lls larly good teeth, people by the A 
en which are strong sociazione degli 
1C- and blunt. It goes Industriali d'lialla 
ed nosing about in per Prevenire gli 
wn the mud of the Infortuni dei La 
of sea-bottom, turn- voro One con 
ym : ing up  cockles, cerns the electric 
m- razor-shells, and al industry a 
iry clams, the shells gold medal and 
red of which it cracks $1,520 being offer 
as easily as a ed for a means of 
se schoolboy cracks liminating the 
jiv- a hazel nut, and danger of @ con 
pe- feeds upon the tact, me matte 
es- mollusk _  with- what resistance 
Of in. But certain between the pri 
or- species of shell mary and second 
ym- fish furnished ‘ ‘ ary circuits of al 
all- with prickly 1. Globe Fish Inflated tor Protection. 2. Normal Form of Globe Fish. 8. Typical Spiny Shell. 4. Typical Cactus. seins hed dan 
as aciee Genes dn Ol 5. Teasel Heads. 6. Sea Urchin. cnoiieesiiins 
ind ject to being their respective 
ive cracked in this lines, It muat b 
“ik- manner, for, when of simple design 
ch, a hungry fish of substantial con 
the rooting in the truction, econom 
ble mud, comes in ical as regards 
in contact with one cost and mataten 
all of these, it gets a ance and)= = must 
ns, nasty prick on the be easily adapt 
its nose. Naturally, able to existing . 
1ts, the finny searcher installations ‘ 
ne hastily abandons m u t com sé ie 
to investigation in promptly into ac iE i 
ind this particular di tion whenever th a 
nal rection, and the potential to earth a f 
ife- prickly mollusk is of h iow-pre in 5 
ess left  wuncracked sure cireuit a 2 <6 
nia and uneaten. tains double th as < 
int- Similarly, many normal value [ ‘ 
the crabs, shrimps, ae ; ; 
ral and lobsters are three-phase n i ‘ 
ber protected by an tv ha! 3. : 
2.) array of spines in ! rmal lt i: 
tile and prickles. value of ingl j 
ost Crabs are much phase y m i 
lge- relished by cer- while at the san #4 
ex- tain fishes. As tim must pre _ 
1an many as a dozen 7. Rolled-up Hedgehog. 8. Porcupine Quills Developed from Ordinary Hair. 9. Prickly Fruit Capsules of Horse vent an me ‘a 
‘ive have been found Chestnut. 10. Family of Baby Hedgehogs. 11. Thorn Bug; the First and Last Projections on Under in potential h | 
an. in the stomach of Side of Branch Show the Bugs. 12. Horned Toad. coming perma Fe 
hat one big cod. NATURE’S TOUCH-ME-NOTS. nent, The wor! f 
irst These, however, ing of an installa BE 
1 is were a smooth-backed species, and a cod would never table prickliness is, of course, to defeat the attacks of tion fitted with this safety device must not be rendered aF] 
cir- dare to swallow one of the thorn-backed crabs. of browsing animals. more difficult, such as putting the transformer out of +} 
to which numerous kinds are found in various quarters The cacti of Central America are, perhaps, the most action in the event of atmospheric dischars or of Re 
oke of the globe. interesting of all prickly plants. Here the sharp spines uch partial reduction of insulation of service lines to iF 
hes tefore leaving the ocean, the sea-urchins, or echino- are to be regarded as the remains of departed leaves earth as may be acceptable in practice. Competi de te 
t is derms, must be mentioned, for, with the hedgehog, the although in the cacti the leaf functions are delegated vices will be tested upon a high-pressure cireutt of : i : 
the globe fish, and the thorn-backed crab, they rank among to the swollen stalks, the spines being wholly protec 600 volts The second award is in with i § 
la the most prickly creatures known. They are envel tive the evolution of a hand crane or wit 1 ar : : 
his oped in a wonderful shell, or test, composed of a great We have all admired the beautiful flowers and have danger of the handle rotating during the descent of a ; 
ing number of accurately fitting plates. The test is cov- marveled at the quaint shapes of cacti, but to under load without any appreciable reduction in efficiency o1 ‘ ; 
ugh ered with needle-pointed spines, in some species these stand these plants it is-necessary to call to mind the peed of descent may be prevented The device o1 c 
for spines being eight or ten inches in length. Thus, the conditions under which they grow and flourish. Prob system must be of simple and substantial coustru : 
and urchin dwells within a home the walls of which may ably no plants have to contend with more adverse cir tion, and not liable to excessive wear rhe prize o i 
of be said to be guarded by scores of permanently fixed cumstances. Typical of the arid districts of Central fered is a gold medal and $20/ The competitor must 3 
obe bayonets. America, cacti must keep green and fresh under a upply a complete apparatus capable of submission to i 
It The world of insect life supplies us with myriad seorching sun through long periods of complete practical test Application to compete mu 
s it examples of protective prickliness. Many of the big drought. This they manage to do by making them ceived at the address of the association, 61 Foro Bona 
n @ insects, such as species from New Guinea, are simply selves into what are really water-cisterns. A cactus parte, Milan, not later than June 36, 1908, where fi 
ent beset with spines, Not a few caterpillars, too, are is just a thick, juicy mass of green cells, storing suffi ther particulars may be obtained 
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IMPROVED GRASS CUTTER. 
One of the drawbacks to the ordinary lawn mower is 


that it cannot operate close to a fence and will not 





IMPROVED GRASS CUTTEP. 


corners, so that after a lawn has been 
hand the fringe of 
This trimming 


reach into the 
mowed it is necessary to trim by 
inaccessible places 


these 


xrass left at 
with a sickle or with shears, and is 


this work, 


ls commonly done 
In order to expedits 
Crosby, of Burlington, Vt., has invented 
herewith. It will 
mechanism is carried in a frame 


i very tedious process 
Mr. Charles F 
the grass cutter which we illustrate 
be observed that the 
supported on wheels. The shaft A is connected by a 
with a driveshaft which, in turn, is 


acting through a pair of 


universal joint 


operated by a hand crank 


bevel gears The shaft A carries a bevel pinion B 
which, at opposite sides, meshes with the bevel gears C 
and JD. Secured to the lower gear D is a cutter G. 
his cutter is of star shape, being formed with a series 


rhe gears © and D are journaled 


shaft 


of projecting blades 
in a bracket, 2 A 


of these 


hollow passes through both 


splined to the upper gear C. 
shaft is a second cutter A, similar in 
A bolt which passes through the 


which 


gears, and is 
Fitted to this 
form to the cutter G 
shaft 


hollow carries a washer at its lower end, 


bears against this cutter. The opposite end of the bolt 
is threaded into a plug which, in turn, is threaded into 
the upper end of the hollow shaft. A cap carried by 


this plug is held in com- 
pression between the cap and the bevel gear C. It will 
be observed that the serves to hold the two 
bevel gears into resilient engagement with the bevel 
pinion B, and also to hold the cutters G and H in 
Since the bevel 


engages a spring F’, which 


spring F 


silient engagement with each other. 
tinion B is engaged on opposite sides by the bevel 
gears, it will be evident that the cutters will rotate in 
opposite directions, so that they will act like shears 
In case a twig is caught between the 


breakage of the 


to cut the grass 


cutters, the spring F will prevent 
mechanism 
- + Oe 
A NOVEL SASH LOCK. 
a simple lock which will 


window 


With a view to providing 


enable either the lower sash of a 


upper or 
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A NOVEL SASH LOCK, 


Scientific American 


with sliding sashes to be locked in an open or closed 
position, Mr. William Stephens, of Redding, Cal., has 
invented the device which we illustrate herewith. Fig. 
Ll of the jamb of a window casing 
with the in place. This lock is fitted into a 
and consists of a case A in which 
and a face plate B which 
The face plate is formed 
Cc, which registers 


engraving shows the 
lock set 
recess in the jamb, 
the mechanism is contained, 
is set flush with the jamb. 
with an outwardly-disposed channel, 
accurately with the parting bead. Within the case a 
pair of dogs D and E are provided. These dogs are piv- 
center of the case, the dog EZ projecting 
dog D downwardly. At the extrem- 
is provided with a cir- 
which extends through 
and a similar slot is 


oted near the 
upwardly, and the 
ity of the dog E& the face 
cumferentially-disposed slot F, 
the side wall of the channel C, 
provided in the lower portion of the case. 
provided at its extremity with a toe which, 
sashes are not locked, lies within the channel @. The 
each connected to a lock mechanism in the 
separate keys to bring 
The toes are adapted 


plate 


Each dog is 
when the 


dogs are 
case, and may be operated by 
the toes in the path of the sashes. 
to engage keepers G, which are set in recesses in the 


adjacent edges of the sashes. These keepers may be 


situated at any desired point in either sash, and one 
of the keepers should be placed at such a point that 
when engaged by the corresponding toe, the sash will 
The toes are provided 


into the keeper, and 


be locked in closed position. 
with pass laterally 
prevent the sash from being away from the 
jamb of the casing. Fig. 5 illustrates a modified form 
of locking bolt, which may be used in place of the dogs 


lips which 
forced 


—_—_— oo 
— +o 


Winp Guarp ror Tosacco Pires.—A large nuniber of 
devices have been invented for the purpose of protect- 
bowl of a tobacco pipe from the wind. The 
in the device which is shown here- 
that the wind guard is ad- 
justable to any particular direction of the wind, that 
it will cover the bowl to any extent desired, and that 
it may be readily folded out of the way in order to 
give the smoker ready access to the bowl when desired. 
The guard is formed of telescoping plates, which in 





ing the 
particular novelty 


with consists in the fact 
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i 
WIND GUARD FOR TOBACCO PIPES. 


lie approximately level with the top 
are hinged to a ring which is 
secured to the pipe by means of pins that project 
into an annular groove near the top of the bowl. This 
method of attachment permits the guard to be rotated 
to any desired position. When in use the telescoping 
plates are raised, and form a hood which rises over 
the mouth of the bowl, at the same time leaving suf- 
ficient opening for the admission of air. The extent 
to which the bowl is covered may be governed by the 
number of members which are raised. 


folded position 
of the pipe bowl. They 


@>~o~a> 
_-o?> 


COMBINED LIGHTNING ARRESTER, FUSE BOX, AND 
INSULATOR. 

Pictured in the accompanying engraving is a device 
adapted for use on telegraph’ or telephone lines, which 
combines a fuse box, a lightning arrester, and an in- 
The device consists of a box of porcelain pro- 





sulator. 
vided with extensions at opposite ends, each of which 
earries an insulator integrally formed thereon. These 
provide means for attaching the line wires 
The device may be secured to a support by 


insulators 
Aand B., 
means of screws, which pass through openings in the 
Within the box are two pairs of fuse clips, 
in which the fuses C and D are made fast. The fuse 
D is connected by a pair of angle clips EZ with the bind 
while the fuse C is connected by 
posts K and L. The cur- 
through the 
and back 


insulators 


ing posts H and /, 
similar clips F to the binding 
rent may pass from the binding post K 
fuse and binding post LZ to the instrument, 
again through the opposite binding post J and fuse D 
to the binding post H. A lightning arrester is pro- 
vided in connection with the clips E and F. This con 


sists of a pair of semi-cylindrical plates G, con- 


nected to these clips, and separated from each 
other by a slight gap. A sheet of mica, M, is 
placed over these plates, and supported on _ this 


mica sheet is preferably 
abnormal discharge of 
the carbon 


sheet is a carbon block. The 
so as to permit an 
from the plates G to 
of this spark block is prefer- 
usual cup or recess, to receive 


perforated, 
electricity to pass 
block. The under side 
ably provided with th 
a fusible composition for the purpose of short-circuit- 
ing the arrester if the current is of too long duration. 
A spark clip connects the carbon block with the bind- 


June 8, 1907, 


ing post J, to which a ground wire is attcched, so that 
if the lightning should strike in such a way as to pro- 
duce a current of great potential in the line, a spark 
will pass between the plates G and the block, and the 
current will be carried to the ground. By inclosing the 
fuses and lightning arrester within the porcelain box, 
there is no danger from fires in case the fuses burn out 
or a lightning bolt passes through the device. The 











COMBINED LIGHTNING ARRESTER, FUSE BOX, AND 
INSULATOR. 


inventors of this device are Messrs. Russel R. Burrin 
and Theodore F. Gaebler, of Rockville, Ind. 
0 

A NEW METHOD OF HANDLING ACIDS, 

There has been an evolution in the methods of 
handling acids during the past few years, and very 
marked is the progress too. Acids, where these are 
used in any considerable quantities, 
that is, large glass bottles inclosed in wooden 





are purchased in 
carboys, 
boxes leaving only the neck exposed. 

The old way of pouring out the acid required two 
one to tilt the carboy and the other to hold the 
This primal scheme required not only an 
but was at the same time far from 


men, 
receptacle. 
excess of labor, 
being safe. 

An advance in methods was made when the carboy 
rocker was invented; for in this case, after the carboy 
had been lifted on the rocker, one man could handle 
the acid, and with little danger. The latest idea is to 
use an acid pump, a clever device designed and built 
by the Hanson & Van Winkle Company for the electro- 


plating trade, but which speedily found its way into 
other arts and industries. 
In using the acid pump, it is no longer necessary 


for two men to handle the carboy, nor is a man re 
quired to tilt the rocker. A boy suffices, for all that is 
needed is to carry the acid pitcher or receptacle to the 
when one end of the pump tube is placed in 
the rubber cork making an air-tight joint in 
the neck of the carboy, while the other end of the 
pump is carried to the pitcher. These simple prelim- 
inaries done, a steady flow of acid is obtained by 
pumping. After the flow is started, the device can be 
used as a siphon, where small quantities of acid only 
are required. Thus it is obvious that the acid pump 
conserves the energy of employees, is safe, simple, and 
effective, and insures with the minimum of labor the 
maximum of safety. 


carboy, 
the acid, 
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CENTLY PATENTED INVENTIONS, 
Electrical Devices. 
SANITARY ATTACHMENT FOR 
PHONE-TR A\NSMITTERS.—J. W: 
New York, N . # 
to enable user 
against a 





of a telephone to 


of webbing 


the 


clean piece 


across the 


transmission of the sound to 


proper 


time prevent the speaker from inhaling 


unhealthy exhalations of a previous user of the 


telephone 
LOCK 


BRANDOW, 
o means 


FOR ELECTRIC SWITCHES.—F. 
Pittsfield, Mass. The invention 
for locking an autémobile 


lates 
vehicle 
condition, 
being removed 
authorized to do so. 
tion until the switch is 
familiar with the combination 
PARTY-LINE TELEPHONE 
TerRHUNE, W. M. 
Willow Hill, IU. 
efficient lockout for 
interruption in 
identity of such 


so as to prevent the vehicle 
or operated by any one 


released by 
of the lock. 
SYSTEM. 
and W. I 
The 


~ 


EB. EIDson, 
Huston, 
provides 
eavesdropping 

tion. Conceals 
may 


an 
and conversa 
the 
as be busy, 
Brings all business 
under direct surveillance of operator 
central station, thereby facilitating the 
tainment of tolls. Provides a _ selective call 
which disturbs no station except those desired ; 


sons are talking. 


line at 





and, provides certain details toward sim- 
plicity, positiveness of action, and general 
efficiency of party line. 
Of Interest to Farmers, 

MILK-SAMPLER.—W. F. Btcuer, Wash- 
ington, D. C. In sampling milk from a can, 
it is important to secure equal portions 
throughout the vertical area being sampled, 


and also important to secure the sample with- 
out disturbing the cream or agitating the same 


so as to secure more than the proper propor- 
tion, and in doing this the inventor finds it 
important to arrange the tube so that it will 
cut down through the cream and thence down 
through the milk to the bottom thereof, and 
leave the lower end of the tube practically 
unobstructed until the bottom of the can is 
reached. The invention secures this result. 





Of General Interest, 
ATTACHMENT FOR SEWING MACHINES. 
ANDREW G. ROSENTHAL, 872 Clinton Street, 

Milwaukee, Wis. The device comprises a pin 
cushion and thimble holder, formed on a plate 
which may attached to a machine, by fitting 
the holder. <A of emery 
the plate provides means for sharp- 
In the complete 
description this device, which 
page of the ScrentTiric 
Rosenthal’s initials were in- 
The correct address is given 


be 


it over spool piece 


paper on 
the 


illustrated 


needles. 
of 


396 


ening points of 
appeared on 
AMERICAN, Mr 
correctly stated. 
above 

FOR BUILD- 
E. F. 


SUPPORTING STRUCTURE 
ING CULVERTS AND THE LIKE. 
Parcaut, Sutherland, Iowa. The object of 
this improvement to provide a supporting 
structure for building culverts and the like of 
material, the struc 
of quickly and 


is 


cement, concrete other 


being arranged to permit 


or 
ture 


conveniently building the culvert and to allow | 


removal of the structure after the con- 
or cement has set and hardened. 
TELLURIAN.—C B. Martin, Portland, 
Ore. The invention relates to educational 
appliances, and its object is to provide a new 
and improved tellurian arranged to demon- 
strate the various relations of the globe rela- 
tive to the sun and with a view to 
explain the different seasons, moon's 
phases, tides, etc. 
FOREHEAD-BAND.—C. 


ready 
crete 


moon, 
times, 
Indian- 


W. Mabey, 


apolis, Ind. The invention has for its object 
to provide means adapted to relieve a person 
of headache and insomnia. * The covering ma- 
terial may be saturated with chemicals of a 
character suitable to relieve headache or in- 
somnia, and such chemicals are by means of 
such device adapted to be drawn from the 
covering material by the heat of the forehead 
of the wearer. It may be worn with a hat. 
PENCIL - HOLDER AND POINT - PRO- 
TECTOR.—R. Kuipre.t, Larimore, N. D. In 
this instance the invention refers to certain 
improvements in devices for holding pencils 


and protecting the points thereof when not in 
use, and provided with a fastener by 
the same may instantly secured to the 
inside or outside of a pocket or to any other 
portion of the clothing. 
MANIFOLDING-PAD.—S. 


be 


W. Gass, Evart, 


Mich. This pad is to be used by store clerks 
in the recording of sales, where it is neces- 
sary to make duplicate slips of the name and 


price of each article sold, or other memoranda. 


For this purpose the inventor has constructed 


a hook box adapted to contain a ribbon folded | 
manner to pass freely from the box as| working fluid and having a shiftable member or 


In a 

it is withdrawn. The ribbon is made in two 
or more layers, passes over the top of the 
box to inclose carbon sheets therebetween in 


order that when the top layer is written upon, 
two copies more will result. Means provide 
for imprinting the succeeding layers. 


TELE- 
DOoLson, 
This attachment is arranged 
speak 
extending 
mouth of the receiver, to insure the 
the 
diaphragm of the transmitter, and at the same 
any 


| it 
w. | desirable 
re- 
or 
of similar character in an inoperative 
from 
not 
It remains in such posi- 
one 


G. 
invention 
preventing 


stations 
thereby preventing operators 
at other stations from ascertaining what per- 
of the 


ascer- 


{dangers incident 


| In 


renewal of. the type bars when 


which | 


direction 


ORNAMENTAL FENCE.—J. Forster, «08 | access to the interior of the engine, and it 


| angeles, Cal. The invention involves the use 
|}of a small amount of lumber, therefore making 
| it economical of construction, and the parts 


may be all cut out by machinery and sold in 
a detached form to the person desiring to use 


the same, for the parts may be so easily 
assembled that a skilled workman is not 
necessary. 

COMPOSITION FOR TREATING PAPER. 


J. Czprny, New York, N. Y. The invention 
is an improved composition for treating paper, 
especially in the form of card-board, rendering 
hard, durable and resistant, particularly 
in the manufacture of hair bottoms 
and many other articles. They will withstand 
wear and rough usage like wood. 

MANUFACTURE OF ALLOYS. x. -%, 
BUTTENSHAW, Beechwood, Chorlton-cum-Hardy, 
Manchester, England. The object of this in- 
ventor is to produce articles in an alloy 
suitable for use in the construction of marine 
engines, pumps, sea valves, torpedo tubes, and 


the like, which are brought into contact with 
salt water and which shall not be liable to 


oxidize or set up galvanic action in the pres- 
ence of iron and steel. 
Household Utilities, 

CLOTHES-LINE HANGER.—F. W. Srever, 
Plainfield, N. J. The design in this invention 
to provide a hanger to support a clothes 
line, and so constructed and arranged as to 
enable be placed on the line by a 
room, and thereby avoid the 
to leaning out of a window 


is 


clothes to 


person within a 


for that purpose. 


COMB.—J. G. Hiaeins, Chattanooga, Tenn. 
|The invention relates te combs, sucn, for in 
stance, as are used for dressing the hair, the 
more particular object of the inventor being 
ito provide certain constructional details 
whereby the comb is rendered composite in 
character, its several parts being thus ren 
dered interchangeable. 

FIRE-KINDLER.—W. H. Hacorrry and W. 


New York, N. Y. The invention is 
an improved means for kindling fires, 
ing of a suitable gas burner adapted 
suspended from the grate of a 
fire-place or the like, and heat the fuel therein 
few minutes to the point of ignition. 


J. Darpis, 
consist 
to be 
stove, open 


in a 


Machines and Mechanical Devices, 

CASTING AND CONVEYING MACHINE, 
W. McVay, Bellaire, Ohio. This casting 
conveying machine arranged to receive 
molten metal from a _ blast-furnace in the 
casting-house, cast it into a convenient size 
and thereafter convey the casted iron or pigs, 
they to the required 
point of discharge. 

SAW-HANDLE.—W. B. McCain, Clearlake, 
Wash. In the present patent the improvement 
has reference to saws manipulated by hand, 
and its object is the provision of a saw-handle 
which is simple and durable in construction, 
easily removed from the saw-blade, and with- 
out the aid of a wrench, screw-driver or other 
tool. 

TYPE-WRITER. 


and 
the 


is 


as are usually termed, 


C. Gipps, New York, N. Y. 
this the invention relates to type- 
writers, and especially to that of these 
machines which employs type The 
ject of the invention the production of an 
improved arrangement which will facilitate the 
they become 


case 
type 
bars. ob- 


is 


worn 

COPY-HOLDER ATTACHMENT T. B. 
Forp, Philadelphia, Pa. The invention relates 
to typewriters, and concerns itself especially 
with a device adapted to hold copy and which 
is intended to be attached to the frame of 
typewriters of the form used especially for 


writing upon open books, or tabulating sheets. 
These typewriters are known commercially as 
book typewriters. 

WAVE-POWER MOTOR. T. DaAnrorp, 
Granby, Col. Among other objects of this in 
vention is to provide a machine in which suit- 


able provision is made fer the unequal levels 
of the water caused by the rising and falling 
of the tide, combined with a power trans 
forming mechanism to reduce the quick, impul- 
sive and variable movement of the parts in 
itially driven by the motor, to a constant, 
| rotary motion. 

COMBINED MEASURING, WINDING, AND 
WEIGHING MACHINE. Cc. W. Corrrey, 
Washougal, Wash. In this patent the inven- 
tion is an improved combined machine for 
measuring, winding, and weighing rope, wire 
cable, and like material, to be used by store- 


keepers in the sale of such goods, thereby less- 
ening the labor entailed when these operations 
are performed in the usual manner. 


Prime Movers and Their Accessories, 

ROTARY ENGINE. 
couver, British Columbia, Canada. The object 
in this invention to provide for the quick 
reversal of the engine or turbine when desired. 
The improvement consists of a cylindrical cas 
ing in which is journaled a revoluble drum, 
carrying blades subject to of the 


T. S. Barwis, Van 


pressure 


automatically operated to change the 


of rotation. 
REVERSING-GEAR FOR 
GINES.—H. E. Zastrrow and J. 
Portage, Wis. The invention 
means for reversing without having to 


part, 


GASOLENE-EN- 

H. Koerrr, 
consists in 
gain 











comprehends as its most distinctive feature a| ment is in the tire construction of wheels. An 
construction of slip clutch between the timing| elastic tire is employed which may be of solid 
wheel and its shaft so that the wheel may turn|rubber. The construction of the tire fastening 
a given distance on the shaft independently | devices with the lugs and links connecting the 
of the shaft and then take up against and turn | hooks provide means that co-operate with inde 
rigidly with it, in connection with an adjust-| pendent rings of the supporting tire, the flexi 
able circuit controller. bility of the stud connection co-operating with 
CLUTCH.—B. F. Reicuenpercer, Township the yielding of the rings of such supporting 
4, Brown Co., Kan. In this patent the inven- tire in securing flexibility of the wheel. Means 
tion has reference to a clutch for connecting operate for extending the supportmeg plates 
rotary elements. It is useful in connection | t¢ward securing the desired tiexibility of ih 
with various branches of mechanical arts, but | Wheel. 
is especially intended for appiication to the VEHICLE-TIRE.--G. B. Huavisy, Attanta 
erank shaft and fly wheel of traction en-|Ga. One purpose of the present invention ia 
gines. to provide a supplemental tread section for the 
APPARATUS FOR GENERATING AND) 0Uter tubes of pneumatic tires, or any rubber 
STORING PRODUCTS OF COMBUSTION | tire used upon wheels of automobiles or simi 
UNDER PRESSURE.—T. H. Coxe, 54 Margate |!#F heavy vehicles, which supplemental tread 
road, Southsea, Hants, England. Mr. Cole’s | 8¢¢tion can be quickly, conveniently, and firmiy 
invention relates to the generation of power | #Pplied 
by the combustion of a gas or vapor within a 
confined space, and it has for its object to pro- Design, 
vide means whereby the greatest practicable ‘ 
elasticity, or flexibility may be obtained in the} DESIGN FOR RIBBON.—E. M. Coxrnerr, 
application of the power generated in an in-| Paterson, N, J. This ornamental design for a 


“{ ., ‘laos brie ith ortical 
motor | Tibbon comprises a band of fabric wi vertical 


ternal combustion motor. This primary 

is adapted to work on a four-phase cycle. 
STEAM-TURBINE.—-E. Harvey, New York, 

N. Y. The invention is an improvement in 

steam turbines especially directed to compound | 

condensing marine engines capable of being Nore.—Copies of any of these patents will 

reversed. The turbine engine is capable of | be furnished by Munn & Co, for ten cents each, 


double lines and single cross lines which make 
a pattern of very small 
run in an oblique direction and at regular in 


tervals down the ribbon. 


squares tow knots 











having a high, an intermediate, and a low | l’lease state the name of che patentee, title of 
pressure chamber, each of which is provided | the invention, and date of this paper. 
with a novel form of piston. - - 
REVERSING STEAM-TURBINE. 7. & 
GARDINER, 17 St. Clement Street, Aberdeen, 


Scotland. In the present patent the invention 
has reference to multiple expansion reversible 
steam turbines wherein the rotary distribution 
valves are employed for the purpose of vary 
ing the expansion of the steam and determin- 














ing the direction of the revolution of the|' 
rotor. iTS TO CORRESPONDENTS 
Names and Address must accompany at! lettera oc 
no attention will be paid thereto. This is for 
our information and not for publication. 
Pertaining to Recreation. References to former articles or snewers should give 
PUZZLE.—W. Werner, New York, N. Y. date of paper and page or number of question. 


Inquiries not answered in reasonsble time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, ard, 


The puzzle is preferably in the form of a deck 
of playing cards and consists of a number of 


. : red c eutively 7 . | though we endeavor to reply to ali either by 

cards, numbered consecutively and arranged in letter or in this department, each must take 

sets or suits, each set being formed by aenum his turn. 

ber of cards, and each card being provided Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 


with a colored design, preferably a geometrical addresses of houses manufacturing or carrying 





figure, the designs and their colors in a set 8 me Warne ons ‘ ‘ 
ing » > @ > , | Speci m Information on matters of persona 
being different, and the colors of the same rather than genera! interest cannot be expected 
designs in the several sets being different. Be —spont remuneration. 
- ‘ . ge oF eee ai | entific American Supplements referred to may be 
TOY.— A. Usnerte, New York, N. Y. This} had at the office. p "rice 10 pen a. - 


invention has reference to toys designed for | Books referred to promptly supplied on receipt of 


’ , ice, 
children’s use, and consists primarily of a doll | Minerals sent for examination should be distinctly 
and means connected therewith adapted to en- ' marked or labeled. 
able the doll *to be placed in different positions | — 
and made capable of various movements to suit | 


(10542) V. B. asks: I would like te 


the fancy of the user. 





obtain some rule for the repulsion of perma- 

nent magnets: For example: if two magnets 

have an attraction of two pounds pull, what 

Pertaining to Vehicles, |would be the repulsion between them if one 
LOG-CART.—J. A. Perry, Burgaw, N. C.|of the magnets be turned end for end? Also, 
The invention is an improvement in that class| what repulsion would it be poseibie to get 
of log carts or carriers in which the log ts| between two magnets, one of any weight ard 
suspended from an axle by means of chains. | either electro or permanent, and the other to 
The main feature of the improvement is the | weigh two ounces and be permanent? A. The 
pivotal connection between the hounds and, repulsion between two similar magnet poles 
tongue, or any form of rigid arm suitably con-|1s the same as the aitraction between two 
nected with the axle so as to sérve practically | opposite poles in the same position, whether 
as a rocking lever. they be permanent or electro-magnets The 
EYE-PROTECTOR.—BE. Verpeav, New York, | epulston dies out very rapidly as the poles 
N. Y. The more particular object in this in-| move away from each other, and the attrac 
vention is to provide a form of mask suit-| ton increases very rapidly as the poles ap 
able for use by chauffeurs and drivers of ve-|PToach each other. This is due to ihe low 
hicles, the construction being such as to pre-| Permeability of the air, The foree varies in 
vent the collection of snow, sleet, frost, or | Versely as the square of the distance between 
water from gathering upon certain parts of |t8¢ Poles. We have never tried the experi 
ment to find the maximum force which could 


the mask so as to obstruct the vision. 


be obtained in any given case, but there t# no 


WHIFFLETREE.—S. A. Hazevton, Pavilion, | 


N. Y. Among other objects of this invention | 2"*¥e to your indefinite question as to the 
the inventor provides a whiffletree which can -_ ° — be os “ ~_ : Yd ee 
be automatically operated to detach and attach orm ane 8 permansst magnet Weigamg two 

the traces of the harness quickly and with —: 
little labor, and to inclose all of the operating (10548) C. E. R. asks: 7. Will an 
parts in order that they may be obscured | alternating current meter register if the cur 
from view and protected from the weather. | rent is coming in at one of its entrance wires 
LAMINATED TIRE J. W. Carnarr,| nd leaving by one of its exit wires? A, Wi 
Austin, Texas. The invention relates to tires, |Should not expect a meter to register unless 
such, for instance, as are used upon automo-|#!! its binding posts had wires attached t 
biles and other road vehicles, the more particu them. You should, however, refer the matter 
lar object being to produce a tire built up| the company controlling the meter, since 
of lamine so as to possess great strength and | there are many kinds of meters of widely «lif 
resilliency, and to be easily constructed of | ferent construction, No general answer can 
comparatively cheap materials as well as to|>¢ given. 2. What liquid and plates are osed 
in a cell which chokes off one of the alterna 


be easily repaired, or to be replaced either in 


whole or in part. giving an 


| tions of an alternating current, in 
termittent direct current? <A. The piates In an 


JOINTED-SPINDLE AXLE.—M. Biprav, 16} 
“es ° " » an electrolytic rectifier are generally iron and 
Cité d'Antin, Paris, France. The invention | ; 
faluminium, the electrolyte some petash salt 
relates to axles having jointed spindles, chiefly | , ; 
3. On a ground return % mile telephone line 


designed to receive the steering. wheels in a 


when one end is grounded aad a receiver con 
motor-car, and the object is to so mount or fit} S . 2 : 


nected at the other, sounds are heard whicl 
the axle that it will allow of a ball bearing way " 
‘ : . are separated into dots and dashes, which 
or washer being arranged between the body sound exactly like the sparks of an induction 
t 4 * spar , an a) ” y 
part of the axle and the spindle around the | i! The o ah, Seniee | lt atime : ‘ 
| col, € * ' o aiternating eurren 
stud of the vertical joint of these parts tO | ighting cleeuite in also heard, tut hes x Geite 
avoid any injurious movement out of the per-| 
vendicular with respect to the said stud fesrngers: sound. At times there are apparent 
I = | dots and dashes being sent by several different 
, = Aa Bad v ’ : J , ‘ | ‘ 4 
AXLE-NUT Tr. Minrigan, Fortuna, Cal. coils at the same time, as thelr tones are 
In this instance the improvement pertains to} ajferent, some high, some low, some loud 
axle nuts, and has for its object the provision | some weak. There is no coherer or other de 
| ; t 


of a compensating means adapted to take up| tector in the circuit. Under these conditions 


the lost motion occasioned by the wearing of | 4, j¢ possible to hear wireless unattuned mes 
the end of an axle box, and thereby holds the | sages ? A. The grounded telephone tine “pon 
box against longitudinal motion on the axle | which you hear sounds is able to take up any 

WHEEL—!. W. Gites, New Bedford, and sort of sound tn the neighborhood. The tele 





This improve- graph signals you hear are probably those of 


Cc. W. Tosgy, Fairhaven, Mass. 
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+ os ee ee eee “ug Aero Club of America. New York: : 2 Sian oy is the 
sai oe oe caer t I ge hing- aadhete Doubleday, Page & Co., 1907. 8vo.; | mal! dealer and tie small producer have bea 
: en se So oe ee Bee 259 pp.; numerous half-tone illustra-| ‘TTY crushed out of ee he 
: stead: tie" tyteinn “antone them, | vl ‘tastes $1.65 by mail | This state of affairs is generally admitted as 
‘ { t abov the heads of peopl in your = ’ . jbeing a very grave menace to our national 
th ght be dor nine feet above the This book is intended to give a_ scientific | development A remedy must be sought; yet 
Anot decoration can be added which] statement of the progress of aeronautical| we think Mr. Call's plan of relief too radicaj 
I would dead the noises y putting ip ar | science up to the present time Opening with} and too visionary 
t | abund f bunting or cheesecloth from the| a preface on the “Aero Club of America” by! Lenreucn per GERICHTLICHEN CHEMIE IN 
of the ng to the sides and corners| Mr. C. F. Bishop, its president, and an intro-| ZWEI BANDEN. Zweite GANZLICH Um 
the hall is dressed for some patriotic} ductory chapter by Carl Dienstbach telling in| GEARBEITETE AUFLAGE, Bearbeitet von 
A gallery with rising rows of seats| brief what has been done up to the present in| Dr. George Baumert, Dr. M. Dennstedt, 
: da t mu I reaking up waves of| all branches of the art, fhe book consists of und Dr. F Voigtlander. Zweiter 
i ( D I ould i. Yo iunnot hope to destroy the echoes| twenty-thre chapter proper by leading | Band. Der Nachweis vom Schriftfa} 
1 h mear is these The idea is| American aeronauts and experimenter | schungen, Blut, Sperma, u. s. w., un- 
Ww . f hard surfaces of the wall | A number of these deal ith balloons ond | ter besonderer Beriicksichtigung 
\ ' d ding materials, and to break uy vllooning in all of it phases, and include der Photogsaphie. Braunschweig: 
M ad} gula haracter of the room, and] articles by A. Lawrence Rotch, William J. | Druck und vérlag von Friedrich Vie 
, the vaulteé ceiling, as much as} Hammer, Augustus Post, Leo Stevens, andj weg und Sohn 8vo.; paper cover; 
I. C. MeCoy. Other wh as “The Use of | 248 pages, illustrated 
(10550) CN. writes It has been as ~ sone nih he esis Fane Dealing with such problems only as admit of 
’ ore ted , 1 photo-magazine that tl oe , ty ; 2 . Pelee iti » :OCRERERRS and tangibl solution, this work ig 
ca om . satin . . : : ‘ ;}of rare service to the criminologist Various 
: : a - Se ee a el ! Cl will be found teresting’! methods of tampering with handwriting are 
ir t i) a y= - ) ts d students of meteorology 
. + a 18 1-1000 part of : . a . oe discussed and their detection explained, as are 
nis fs Fig ne he g Dirigibl arg - Very & jalso described the- microscopical examination 
; 1 t tated t} chapter furnished by Capt. Homer! anq identification of the many substances that 
i t tt t g ft are apt to figure in criminal cases 
now to the heavier-than-air craft, 
u f h will find a brief chapter by Octave | TYPES AND Breeps or FarM ANIMALS. By 
. ther the : ty Of! Ghanute describing The Wright Brothers’ | Charles S. Plumb. Boston and New 
" 1 t reflected t POM, | ssatae Biver.” end anoth a York: Ginn & Co 8vo cloth; 563 
| = me . ‘| prothers themselves ot ight, | pages, illustrated. Price, $2.20 post- 
1a asl il hn oa ne sa und arwament that the} SPCcd: and Power of Fly: rael Ludlow | paid. ; 
' , . 4 , fs 185 t Paty describes the experimental with Not since 1888 has a volume devoted to the 
W t met th the d f ti biect |} his man-carrying aeroplane, which was towed breeds of horses, cattle, sheep, and swine been 
; e ac 17 errend by a tugboat and ul itomobils and | published in America l most ent work 
; ‘ i ‘ ; nt ite tl fournal is quit ' through an attempt at riding in which Mr. | devoted to the breeds ent , itted a con- 
( ! t i t i \ ‘ ht strike the plates as light Ludlow received a ser res D1 eee panmereserdiellag Meenas a oe ee 
: ’ me “ , ond | @ der Graham Bell h nished an extract | somewhat from others that | preceded it, 
t ad 185.000 ght wa from his address or \erial Locomoti in that a number of breed hav received 
; _ “et ' pace m ee iets which was delivered the Washington | recognition for the first tin ese being the 
116 Cel aa ae aes powd tone ademy of Sciences last December rhis ex-| ass, the mule, the angora and ! goats, all 
‘ | ' ib , the ot o + bts tract is entitled “A Few Notes of Progress in| of whict I important in certain localities, 
( r It n P naa this ahiiond tn ' aaaaaie the Construction of a \erodrome and it| The more important breeds have received more 
' aN at moter And the action | 4¢@!s with some of his experiments with tetra-| Minute mention than those that have had less 
, . Cy ‘ > aa . +4 iat tlie intel 15 | hedral kites ‘How to Fly as a Bird” is the nfluence = developing the given stock rhe 
“ann ena agg ev ind| title of a very interesting chapter dealing with photograp! of typical individuals, with 
rgeAige soe - e 285.000 eal »| an aeroplane constructed a g the 1 s of a| Which the text s freely illustrated Biv a 
> ; fst aad Venetian blind Phillip England. found| better idea of the desirable qualities of the 
if I R. asl Will you ex-| wa ; i that this arrangement of long. narrow. sun different varieties than could be gathered from 
I t (10551) H. L. F Ly Can a loco | posed planes was the most efficient, and Mr.|Pages of descriptive matter 
dt t mak ett time on a - mountain) Holland has designed a very interesting ma-| MopeRN Metrnuops or Testinc MILK AND 
i t fing m tl ' ided that the grade! chine along these lines. Mr. William A. Eddy MILK Propucts jy Lucius L. Van 
i t ' h It appears a8! eontributes a article entitled “Experiments Slyke. New York: Orange Judd Com- 
, md , ! the would ick| with Kite-Sustained Aeroplanes.” and Mr pany 12mo.; cloth; illustrated; 214 
' tica ind for that reason the steam would| 4. Mf Herring describes a mple propeller- | pages Price 75 cents 
' 7 nt piston rod \. | testing device with which he has made several | Now that the full danger of impure milk, 
‘ or : W . ten : 7 : atk aon “tn no dred tests “ V “ yet pellers _— ri due either to unsanitary conditions in its pro 
; . n é' mate , i . i a fotors and Flying i a is me duction, or to adulteration, is realized, a knowl- 
' title of a very interesting article by Mr. Wil-| edge of how to test milk is of vaine to everyone. 
s f ' t ! f i juant fF OXY£eN | liam R. Kimball Mr. Kimball has experi-; The tests described by Mr Van Slvke are 
nt I . ure | d by the! mented with numerous he opter models, some} ¢hosen from those that do not require compli 
47) cf isl ad ive made a} fern suse, U smount of air needed to con-| of which are illustrated Prof. William H ited apparatus or an undue degree of technical 
hei btn ' im \ tain weight of coal W ae  ™-| Pickering, of Harvard University, also dis-| cxill. and vet are reliable rhe volume is writ- 
, t} haft of a e for reased by the latter We also think that the] oygses this type of flyer Prof. David Todd,| ten simply, so that by paying strict attention 
" { m tl feaming qua would b npaired the! ph.D., contributes an article on “Aerial High to details, the experimenter can quire the 
t i } th mountain 5 are data . Stren ~ “| Speed,” in which he discusses the problem of necessary expertness with very little practice. 
it hand, but ould t pect any great dif } . gliding I n ¢ 
yin} sage gl “ : : : te | ference between sea el and the altitude oad hay te 7 ffi on _ 7 mg fan es | Tk WALSCHAERT _ Locomotive VALVE 
V , piciesl te ebttenwe sand mee GEAR tv W. W. Wood New York: 
| tended = for ) Charles M. Manly, who was the late Prof. Lang mas ’ Paar 
: . . = ae . The Norman W. Henley Publishing 
le N in d oO min. 24 (10552) MV. F.S. say Will you please} ley’s assistant in his experiments with an aero " , o 
, Company 12mo.; cloth; 193 pages; 
that ft mir of | give — 4 y numbe th Screntipvic| plane, makes some “Critical Remarks on Pro illustrated Price, $1.50 
d tn titud ‘7 de AMERICAN. a receipt for pm hing horns for| gress,” and Dr. A. F. Zahn discusses Dr. Alex . : 
! the altitud of the f sch et . % t serape with glass i inder Graham Bell’s paper, and-also furnishes Now that the enormous size of our modern 
1 I nber tl \ t | tak off any roughness then grind some|an article on The Law of Atmospherie Re locomotives makes the weight of the “Stephen- 
: , ‘ bill ies ka needles. ail with « ules efi uictanes Cf Whee ant Béle* The book is| 2" link motion a factor that must be taken 
Os d il i th th wetted and dipped th powder, rub} illustrated with some sixty half-tone plates, a shen consid ration, engine bi — are CO 
\ gea la Sy ‘ ) t;them until a smooth face is obtained Nest | considerable number of which have already | ™°nens to Insta 1 a method of ye 0 
R rhe rod} py h wit! rottenstor ind linseed oil and| appeared in the columns of the Scirentiric that has been in satisfactory use in Europe for 
| ca give | h with dr flour and a plece of clean liner AMERICAN, while most of the other photo over half a Smears namel; the Walschaert 
t ’ t if : rhe more rubl with tl tone and| graphs are from the collection of William J valve g = rhe work by Mr. Wood crests of 
What } ! f tl pia ) he better tl polish Hammer This book wi be welcomed by all this iia bree: vey me ve Ricco a a od 
. many divisions o his vorume he irst 1 
hater (10553) CC. R. V. says If a water we wes ge tiger Poca - - ne : a an oo ee vision is a simple analysis of the gear: the 
— pump, | r tyy 1 made from a state of this science at the present tim | Second Division de with designing” and 
. ‘ ibn iv ’ r 5 i ind plunger = ‘ . io | erecting the gear, and is suited for the master 
a: an ae . tting sn ul ‘ each side,| LA TE&LEGRAPHTE Sans Fin er 1 3 TELE-| mechanic: the Third Division tells of the ad- 
: inger moving or having a stroke of 4 MECANIQUI A la Partée de Tout le} vantages of the system. and the Fourth Divi 
" st would be the limit of tons Monde. Par EB. Monier. Preface by| sion is devoted to “Questions and Answers on 
a t. Pa i t fastened to a w ind cra k, | D. KE Branly Paris: H. Dunod et B.| the Walschaert Valve Gear.” Numerous draw- 
ae ny agree , he iw itisfactor Would it| Pinat Sec ond edition, revised and | ings accompany’ the text as illustrations to the 
' , happens to differ to decrease the revolutions pe dd enlarged Price, $1 | various points emphasized; one set especially, 
# we atelll ditied +t New | minut ratio to reasing the troke to} An excellent idea of this volume can be] showing the valve gear in nine different post 
Chica , minutes f it . as . ‘ , 1 smaller or shorter] gained from the preface to it, written by Dr.| tions, makes the book a necessity among rail- 
’ r") entra! lines of ti time | *tre What the fixed ru for this? \ Branly, the inventor of the coherer, the trans-| road shop men 
the meridia: f even hours from| /!¢ most ‘practical speed for the plunger of} lation of a portion of which is given below: 
- ill p ) bout 100 1 ir feet per minute Although the explanation of the effects ob- x2 . a a 
r peed respectiv f the size of the/tained does not present great difficulty, the 
48) RI H isk Kindly pub unger and rth of the stroke If this | authors who haee endeavored to popularize INDEX OF INVENTIONS 
! r pa r peed much exceeded, tl valves do not seat;the new methods have thought it necessary 
tism in a watch can be detected | props und «the pump does not work|to leave them in a sort of half obscurity which For which Letters Patent of the 
rd I t. w th thi If the strok s decreased, the num-| imposes on the good nature of the reader, and 
metho« \. To deter whether a] ber of revolutions per minute may be increased | souhaits increases his respect for science United States were Issued 
magnet 1, place it on tl f f &alin the same ratio to keep the piston speed the “In dealing with the elementary principles, ae 
a flat | thor und turn it slowly | same M. Monier has succeeded in giving a pte mart for the Week Ending 
If it magt ed, it will 1 me Onn4) , asks = 4 -_ -o| precise and complete idea of wireless tel 
el I ! dl t t ' P = _ sata m7 7 ma graphy, and he should be congratulated on not May 28, 1907, 
' wth and south po . a i, ae , : a SS os a aa she having given way to the temptation of writing}AND BACH BEARING THAT DATE 
ittract the needle If it 1 ‘ — oe “, ‘ - + . - sag F ah = a a heavy, abstract scientific work Those who rs 
alles . anes the monde Fs oh hes Sect tanned i, | may have the good fortune to read his work (See note at end of list about copies of these patents.) 
dt ‘ a ae a OO Ole Rie oh a eelieetee iil owe him great gratitude, for they will |—— Se ee — 
ring | near tl ! ee ond iil “nt t dependent upon know those thir gs that they should know ame, ee ie _ Collett. s 
a <oenies th 0 Glial ah ont ao The same | #20™t the subject without having bad much everaniae ‘ain 2k g Rent, — 
49) W.M. F. sa Plea inform sount of heat and gases should be produced trouble in learning them Agricultural implement, J. J. Hurt. 
= ’ ’ Air brake, T. H. Van Dyke 
wou 7 way tl echo from a]whether the explosion takes place in the open Tne CONCENTRATION OF WEALTH. By Air brake hose coupling, O. J. Goldsmith 
’ ' third fl f , ir | » closed chamber In the open air the Henry Laurens Call Boston The | Amusement device, Pulman & Leatherland 
' Sinton tine power cannot Be used. and is éocn Chandler Publishing Company. 12mo.; | {uchet Ng "= 
lt have losed mall plan| dissipated into the space around. he nois« cloth; 48 pages Animal trap, J. W. Collins : 
ep think sind loeeduce’d @hen Gnete 0 tamed fite a enlt Mr. Call’s paper, read before the Amert- Aamesine Se Sean electric machines, B oan 
would ist tl ’ t of ‘ l.| pipe is due to the partial vacuum produced by |can Association for the Advancement of Sci Armiliary sphere, F. L. Bryant ; ‘2 
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wood-working 
Machinery 






For rippite ceross-cut- 
mitering, ero oving, 

boring, scroll-sawing edge 
moulding, ' rtising for 
working Wo n any man- 
ner. Send fe ww catalogue A 
The Seneca Falls M'f’g Co., ¢ 
o9s Water t., s Falis, N. Y. 


Engine and Feot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


Make a Motor Boat of 
any | Boat in 5 Minutes 


Here's a little, 2h, p. marine motor 
(40 lbs. complete) that you can | 
attach to the stern post of | 
your boat in 5 minutes with- | 
out any tools, Drives an 158- 
ft. row boat 7 miles per hour 
(runs 8 hours on one gallon 
gasoline). Can be detached 
from boat just as quickly and 
stored in box in which it is 
carried. Simplest motor made 
does not get out of order 
Write for catalog with full 









description and price. 
TERMAN MARINE MOTOR CO. 
Wiso9 Fort St. West, Detroit, Mich. 





A MONEY MAKER 
a, Hollow Conerete Building Blocks 
Best, Fastest. simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOUN CO, 
615 N. 6th Street, Terre Haute, Inc 








ELEC TRO MOTOR. SIMPLE, HOW TO 
make.—By G. M. Hopkins. Description of a smal! elec- 
tric motor devised and construc ted with a view to assiste 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any mac hine requiring not over one man pow 
er. With 11 figures. Conaesnes im SCLENTIFIC AMER 
ICAN SUPPLEMENT, No. 641. Price we cents. To be 
had at this office and a ‘ail newsdealers 








oe | Into M t [ 
Your icyc Ca 0 orcyc e 
at ties cost by gttaching 
the agitpares 2 
2H.P. Power wine 
This includes all parts. 
Anyone cap easily makea 
werfu motercycle, 


pood 
2-3 H.P. Motorcycles. 
~ . Bend } for either catalog. 
MOTORCYCLE EQUIPMENT C0., 5 Lake, Hammondsport, N. Y- 




















Our Hand Book on Patents, Trade-Marks, 
etc., sent ‘ree Patents procured through 
Munn & Co. receive free notice in the 


SCIENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
Brance Orrice: 625 F St.,Washington, D.C, 


of Wood and Meta! Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY ————-<aea. 
allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent on trial if desired. Catalog Free. 


W.F & JOHN BARNES CO. 
Established 1872. 


1999 Rusy Sr. Rocnroro Itt. 


The Best _ AUTOMOBILE 
Dry Battery ” " SPARKING 


Becko Spark Cell 


4 Cells $1.25 


J. H. BUNNELL & CO. 
Electrical Manufacturers 20 Park Place, New YorRK 
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Important to Subscribers for 
Scientific American 
in Canada 


Owing to recent changes in the 
Postal Laws, copies of SCIENTIFIC 
AMERICAN mailed to addresses in 
Canada will have to be prepaid by 
stamps affixed at the rate of one cent 
for each four ounces or fraction thereof. 

Commencing May 1, 1907, the rates 
for subscriptions for our periodicals 
mailed to Canada, postage prepaid, will 
be as follows : 

PER YEAR 
Scientific American = . = $3.75 | 
Supplement : : - - 5.50 | 
American Homes and Gardens - 3.50) 
Scientific American and Supplement 8.25 


(to one address) 
Scientific American and American 
Homes and Gardens . = 6.25 


(to one address) 


MUNN & COMPANY, Publishers 
SCIENTIFIC AMERICAN OFFICE 
361 BROADWAY, - NEW YORK 











Automobile radiator, J, A. Wilson, po 


Automobile starting device, R, B. 


Automobiles, handhold strap for, C. 


MECTRGR o.c's oo ssc ccs veteeeces ys 
Automobiles, handhold strap for, J. 
Awning, B. De Young...........++ 
Bags, See Feed bag. 

Baling press, KE. H. McMurry...... 
Banding machine, T. A. Sizemore. . 


», 373, 
Ws aite. 
8. Mac- 


"R. Scott 


Barrel elevator and trip, B. F. Sommers.... 


Bath tub trap, T. B. Logan...... 


Batteries, flexible electric connection 


storage, B. Ford .........+... 
Beam or girder, metallic, T 
Bean picking machine, G, F. 
Bearing, anti-friction, Dove-Smith’ 
Bearing, roller, B. Geschke....... 





»pen 
. Lauer 


Bearings, mechanism for adjusting, V. E. 


ONE cv ccvdssaicoccveseseess 
Bed and couch, combined, D. T, Owen.. 
Bed, sofa, R. Deimel............. 
Beehive, O. L. Hershiser.......... 


Belt holding device, J. J. Sheridan. 
Belt tightening idler, G. 8. Dunn. 
ae 





Bevel, protractor, and square, T. W. eter 


BORD ps onciccescuesemassbteecss 
Binder, loose leaf, A “Ww ‘ole nsak. 
Binder, loose leaf, F. H. Crump... 
Binder, temporary, E. E. Clark.. 


Bit holder, adjustable extension, C. 
Block signal, electrical, Stotts & Dickey... 


Blower starter, L. B. Cousans..... 
Boat, W. Kirkpatrick 


Bobbins, stop mec ‘hanism for, R. H. 


Boiler flue cleaner, A. Stewart.... 
Boiler furnace, D. Vines. 


Boiler tubes, device for removing | scale mepinte 
SE 


Georges & Dormoy 


Book mark, automatic, M. J. Conter....... = 
Diehl. 


Books, flat opening leaf for, J. J 
Boring tool, A. Oleson 

Bottle, F. 3. Tull : - 
Bottle, Feitu & Re beyrolle Tier 
Bottle and the like closure, F. T. 
Bottle washing machine, J. R. Am 
Box cover opener, J. Johnston 
Bracket, F. B. Soucey..........0++ 
Brake, R. W. Bainbridge......... 
Brake apparatus, high speed, 
Brake apparatus, load, C. C, 
Brake shoe, W. G. Grant cceeecces 
Brake shoe, 8. A, Crone. 


Brake shoe and head, separable, Se 


.. den bs bdo ctc0nnsereusese 
Brick kiln, B. F. Canavera........ 
Brick molding machine, Bolton & 
Brick press, G. W. Balkwill 
Rriquet machine, D. E. 
Broom handle, 8S. G. Wilson 
Brush, P. B. Bleimeyer. 
tucket joint, dredge, A. 
Buckle, R. C. Kirby.. . 
tuggy step, E. May et ree 
Building block, 8. Crittenden. 
Building block and wall, W. Curlet 
Bees, TE Ee BeeRGs cccccsccsoves 
Burglar alarm, J. A. Smith. 


Montgomery . : 
casket, A. J. Me orke Ibac h 





Buria 


Butcher's chopping block, F. J. Sch *hmitt. 


Butter cutter, A. Jensen 

Butter mold, C. A. Crane, et al 

Button or stud, C. E.. Hansen.. 

Calendar, perpetual, W. J. Hartma 

Calendar, perpetual, H. V. Vogt 

Camera attachment, tripod, Vaught 
sell aed 

Camera photographic’ Holst & Be 

Can. See Sheet metal can 


Cans or similar receptacles, closure 


Yoha os bb Meaecnas 
Candle shade support, P. Wisner 
Car annunciator, R. B. Bubank, Jr 
Car control, electric, Frank & Pev 
Car door hanger, R. D. Jones... 
Car, dumping, A. Peltzer : 

Car jack, Loeschner & Lesar.. 
Car ventilator, R. J. Harty 

Car wheel, F. Latimer....... - 
Cars, check holder for mine, W. J. 
Caramel wrapping machine, B. B. 
Carbureter, B. D. Gray.. 62s ee 
Carbureter, P. Jenness 
Carbureter, M. Loewenstein 











ER. Hill 


me's a 





Robinson ' 


acker... 





Belisle. 


t. 


.. 854,930 
.. 855,173 
. 854.888 
. 855,078 


toairs 
n & Bis- 


wreum.... 





ear. 





“Connell. 
Moss... . 


Carding articles of mere handise, means ‘for, 


4 W. Andersen ....: és 
Cares, playing, T. W. Lucke 


Carpet fastener, stair, W. M. Abbott. 


Carrier, C. A. McIntosh. 


Carrier for ensilage and other things, R. M. 


Glor, et al.. we 
Cartridge pouch, 'R. re ‘Cutts. peer 
Centering device, J, Ehni 





Chart frame with adjustable ‘slide, i Pee 


MEE tne Kd nccs sgbugecbicin 
Checking rack, W. Mantell. 
Chimney, 8S. M. Kemp. 


Churn and butter worker, combined, A. Jen- 


sen 


Cigar and the like holder, W. B. Goodwin.. 


Cigar cutter, A. Schic weer 4 
Clock, A. H, Porter es 
Clock, secondary elec tric, “WwW. 8S. Gt 


ithrie.... 


Cloek, self-winding electric, M. Juruick 


Clock winding indicator, W. D. Be 
Clothes hanger, E. 0. Fellroth..... 
Clutch mechanism, H, C. Lyle..... 


achtel.... 


Clutch mechanism for automobile drives, 


Schauweker & Robeson 


Coal, coking, S. B. Sheldon........ 


Coffee mill, W. J. Bussinger..... 


Coin controlled apparatus, H. G. Kel 
Coin slot meter and machine, King & James 855,06 


Collar fastener, horse, A. Greensp: 


llogg. : st 


| eee 


Combing machine for cotton, wool, ete., 
F 


W. Chadderton ........ 
Comminuted substances, production 


of. coher- 


ent bodies from, W. Schumacher. 


Commutator, L. BE. Underwood 


Commutator assembling and finishing de vice, 


J. Risbridger ........... 
Compasses, M. C. Muthbach....... 
Compressor, CG. W. Dietrich....... 
Computing device, J. A. Ansell 
Conerete block manufacturing a 

G. B. Tyler cceneeeé 


pparatus, 


Conerete building block mold, x, ‘H Re mpis 


Conerete construction for buildings 
structures, reinforced, Georg 
MD 0 hu dN SSUES 64 630000600 

Conerete construction mold, F. M. 

Conerete construction, reinfore ing 
for, W. D. Wovayth......... 

Conerete insert, Francisco & Thom. 

Conerete structures, reinforcing 
Ty te: ORIN scecccewe ctccne 


and other 
enson & 
Henry.. 
member 


. 854,818 


bar for, 


Condenser, refrigerator, W. J. "Woodcock 
Connecting rod heads, wedge adjusting de 


vice for, J. P. Henry......... 
Conveyer, A. L. Haines saben 
Conveyer, H. B. Arden............ 
Cork extractor, J. B. Dodge. . 


Cotton cleaner and separator, J. G, 


Couch, Hoey & Crouch 


Couch and bed, convertible, Ja 
Petrtyl . . 26 

Coupling and ‘be ~aring, combined, 
Mn tnn060.066 vhavecseeautlete 


Crane, D. O Paige. cageeeunne 
Crushing machine, roll, > & 
Sturtevant ee oo seescoeese 
Cue tip, A, Paul ‘ R 
Cultivator, lister, A. EB. Wilshuse 
Cultivator, wheeled, J. E. Miller 
Current apparatus, alternating, R. 
shon . : . 
Current motor, E. P. Couture. 
Current motor, alternating, L. A 
Current motor, alternating, M. C. 
Current motor, water, J. A. Came 
Curtain fastening, J. Schneider 
Curtain fixture, F. Herbeck....... 
Curtain operator, W. L. Osborn.. 
Cuspidor, sanitary, A. Fishmann. 
Cut out, J. T. Marshall.... 
Cycles, ‘ete. , Stanu for motor, + f 


Park... 
mison & 
Callan & 


‘Hawkins. 


A. Latour 


ron 





Hansel. 


. 854,858 





esecege Ge 
Burglar alarm and sash holde: or, cumined, 
J. M : 





. 855,149 


for, W. 
% . 8 














855,374 


855,112 
855,139 
854,933 





865, 046 





855,004 





5,398 
098 
902 


SBe, 008 
855,171 


855,430 


854,781 


854,856 
S54,» 


855,240 


855,204 
854,01 


855,008 
854,734 
854,812 
oe. 905 


855,17 


855,058 


54, 738 
855,07 





5,307 








All Classes, Ages 


and Sexes 
DRINK 








The Satisfactory Beverage 


It satisfies the thirst and pleases the palate. Re- 
lieves the fatigue that comes from over-work, 
over-shopping or over-play. Puts vim and 
go into tired brains and bodies. 


Casting Retrehing Sislon, 
hirst-Quenching 


Guaranteed under the Pure Food and Druga 
Act, June 30, 1906. Serial No. 3324 


5c. Everywhere 


















Asbestos and Magnesia Products 








PIPE AND BOILER COVERINGS. “pm” posestee. poerne. 
ASbe: 108 PACKING (For all eieNts. ASBESTOS FABRIC 
BESTOS FIRE-RESISTING ée KEYSTONE HAIR INSULATOR. 
i BESTOS BUILDING MATER! ALS ELECTRICAL SUPPLIES 








x. WY. SOM NS-MANVILLE co. 


. » Chi 1. t yy = hia, St. Louis, Pittsburg, Cleveland, New Orleans, Kansas 
net ae cin wn epotk San : Los Angeles, Sea tle. London. 











° ° DYNAMO AND MOTOR COMBINED. 
Kerosene 1 ngi nes Fully described and illustrated in ScieNTIFiC AMBRI 
CAN en gt eae mig | S44 and oes. The me mine ean 
be either or motors. rice + cenis 
Marine, Stationary, Portable | onc th by mail, ‘Munn & Company, 9! Broadway, New 
NO DANGER, Maximum Power, Light: | ¥°"* Oly, wand all newsdealers. 
est Weight, Simple, Reliable, Keonomical. 
No Batteries, Self Ignition by Compres- 
sion. Fully guaranteed. Write for Cata- 
logue 8. A. § No charge for packing. 
INTERNATIONAL OIL ENGINE CO. 
38 Murray St., New York, U.S. A. 

















ELECTRICAL MOTORS. — THEIR 
Construction at Home. SCIENTIFIC AMERICAN SUP- 
ru aupwss 7°%) 76 \ 767, G41. Price 10 cents 

mail. Munn & Company, 361 Broadway, New 
To ork % Chey a and all newsdealers. 


WELL mntiines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheeis or on silis, With engines or horse powers. 
Strong, simple and durable. Any mechanic can 

rate them easily, Send for catalog. < 


WILLIAMS BROS., Ithaca, N.Y. 


Any Size or Shape 


i Steel Towers 


Any Height 



















The Baltimore Cooperage Co. 
MANUFACTURERS 
BALTIMORE CITY, MD. 
GRATIS 












CATALOGUE 


























An Individual repo 


Every HOWARD Watch, from the selection of its 
final adjustment, is treated as if it were the only wate! 
process of construction. 

The a es is individually made, Each setting 
is especially fitted ar jewel; each jewel is drilled 
for its particular = gg ese parts are microscopically - 
fect in their relation to each other and are never separ: 

The Howard Watch is individually ad- 
justed. Such care, accuracy and exactness in 
the construction of the Howard movement 
permits of more delicate adjustment than is 
possible in any other watch. Every 















is tested and-timed for weeks by experts—all necessary changes being made, not b 
manipulating the a" but by complete readjustment. It is then cased by the me 
finally readjusted in the case in which you buy it—coming to 
~~ a truly accurate timepiece. 
Every HOWARD Watch is individually guaranteed. 
It is sent to you in a velvet-lined mahogany cabinet bearing Cer- 
tificates of Guarantee, giving the movement and case numbers, and 
the fixed price at which it is sold everywhere. 
HOWARD Watches are made in men’s sizes only. Prices range from 
$35 to $150, the difference being not In grade of materials or workw-an- 
ship, but in quality of case, number of jewels, and the adjustments. 











“Watch Wisdom” FREE. om 4 
We want youte havea foopacey of Wetch Wisdom” —a mighty | 5 
interestt which about time th 4 
before ry written by ibers Hebwens “Whitt Tomy J 








E. HOWARD WATCH €0., South St, Waltham, Mass, USA. .. Ean 
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SKIDOO! 


The 2-Cycle-Engine-Sensation 
of the Year 


Entirely new and improved design, perfected in every detail— 
excels all others in neatness, compactness, simplicity and strength, 
and challenges the most critical comparison with any other engine 
of its class in actual operation under the most trying conditions. 


21031, Pig 
BARE 


COMPLETE ENGINE 


With Fresh Water Boat Fittings, . . $39.90 
With Salt Water Boat Fittings, . . . 43.90 


The swiftest, most powerful, efficient and reliable engine of its 
size on earth. Makes a speedy little Launch from an ordinary 
Canoe or Rowboat. Drives 14 to 20 ft. Launch, with load, 6 to 10 
miles an hour. Ample power for use as an auxiliary in 35 ft. 
Sailer. Easy to install and operate. Reversible—runs either way. 
Perfect speed control—unfailing endurance powers—economical 
and safe—runs smoothly, steadily and quietly—never skips or 
backfires—starts without cranking. Runs on Gasoline, Distillate, 
Kerosene or Alcohol without change in equipment. Strong and 
durable—sold under 5 years guarantee. 






Patents 
Pending 





Complete Catalog illustr ating and describing our full line of single and 
double cylinder marine engines, sent FREE to any address on application 


BELLE ISLE MOTOR CO., Dept. 18, - - DETROIT, MICH. 





Hat holding device, W. H. 




















- 
430 
sone 
in sznetizer, D. M. Bliss ee ‘ ~~. 866,158 
leental engine handpiece, FP, W. Dean 855, 25s 
Dish and drip pan, combised, D. B. Bona | 
than . . . . 855,089 | 
lisplay case, B. P. Rameey ‘ . 865,201 
liieplay device, adjustabl shoe, w. I 

Spicer . eese . 854,769 | 
Display rack and meat hanger, refrigerat 

fl. L, Orawford asee . 854, 805 
Dieplay etand, H. HW. Pack 84 
Distilling apparatus, wood, A, J. MeArtbur. 855,330 
Ditch leveling dev S. BE, Stener.. 84,016 
Door hanger, H. ¢ Smith & 52 
lioor hanger and means to pre vent the | away 

ng of doors, J, Woyat 54,789 
Door banger and track ‘theret r, J. Hand 

humacher 855,172 
D jf hd 855,177 
i ft \ Pr. Wild 854,786 | 
Draf 1 ol B J. Brunk 854,024 | 
I) construction for furniture sliding 

i J Amberg 855,087 

N f nin dri 

! , fountals I I MeNitt 854, 02 
Dumping bedy, W. R. Goit i “y 
Dust mover, pneumatic, M. EB. Freeman. 855,43 
I iking anthrac ‘ M. Isler s 2418 
smometer Ww Li Daw n 854,720 
lhyr meter, ( M. Garland 854, 906 
; sping machi W. & J. Randall... 855,236 
Becent R. M. Clark 855, 282 
Ble ittachment for movable objects, 

J. RK. Dawkina 855 80 | 
Elect rrent controlling device, Emerson 

“w Do rgeloh 
Electric governor, H. Weber 
Khect heat rl atat 
t tric machine ! in 
Blectric machine ! u 
Kl machine, dynam 
t ec machine ! 41n) 

Blect 1 hines ’ ! 

nan J. B. Taylor 
Mle meter BK Thomeot 
Plect ter, Arno 
Flectric motor control system, H. D. James | 

854,825, 804,802 | 

Electric motor controller, F. H. Burmester. 855,003 | 
Electrical distribution aystem, J, I Wood } 

bridg 854, 862 
Eleetrical sockets and conduits, connection 

for Rk. B. Benjamin 854,078 
Klect lly actuated body, means of control 

f B. Melnnerney . 855.006 
Electrolytic diaphragm nd making same 

I H. Baekeland 855,22 
Blectromagnetically actuated device, R. P 

Jackson . 854.82 
Rlectrotype or the Ike, I A. Faller 8h. 
Klevat D. C. Suples 855,074 
Flevator shafts, automatic door closer for, 

t t Ashley 855,876 
Klevator valve mechaniem ( Bromiley 84,705 
Hmbroidery in divers core LF taudenor 856,274 
Embroidery ithines, fabri frame moving 

mechaniam for, W. L. De Bar 8565, 187 
Engine, A. Klose 854,806 
Engine ingnition device, explosive, J. Stadt 

herr 855,200 
BDngines and making same, radiator for ex 

plosive, J. F. Partes 855,239 
Hngtnes, apparatus for muffling the exhaust 

f gas, | homsen 854,778 
Envelop feeder, ¢ } Johnaon 54, Sze 
Exeavating and elevating apparatus, F. E 

Aller 
Excavating machine J. D. Buchanan 
Hecavator, O. & W. K ge 
Explosives in wells spparatus for firing 

I H. Broadwater 
t mud eye protector, combined, T. Ritter 
Farrier’s tool, W. W. Lyons 
Fastening device, F. Raupach 
Fastening hook, B. Knothe 
Feed apparatus, intermittent, B. Baron 
Feed bag, Mainster & Wilson 
Peeding device for horses, slow ‘ E. Sey 

mour 854,850 
Fence lock, wire, I. R. Hill 854,946 | _ 
Ferce wt -_e crimping mechanism for 

wire J cker, relasue 12.456 | 
Filter, BE. M ‘ a 854,972 
Pile liquid, H. J. Hass 84,728 | 
Fire escape apparatus, C. W. Bergquist R422 | 
Fire glazing machine, M. J. Owens 84. 896 
Fire polishing machine, W. BE. Bock ah4, 79 
Firearm, automatic, C. A. Strasburg 804,771 
Fireproof material, K. Sakural 855,136 | 
Firing mechanism, electric and percussion } 

W. HL. Bevans | 
Fieh net float, J. Koenig 
Flanger pipe, L. H. Brinkman 
Piash light, G. F. Bhemann 
Fine beater tool, I 4 Tinnes 
rh leaners, turbine for T Coates 
Flu stopper J Ww De Ween 
Ply tray I. Hansen 
Fly trap sf ittachment to windows, W. J 

Dosa kor 
' al ‘ ng same, cattle, G. F. Ahlers 
Fore ricator, ¢ BR. Hodges 
We ombined, J. King 
Fruit 7 A. Sample 
Fiunnel, ft I 1 Fraley 
Furnace Bee Be tle furnace 
Furnace, M. V. Smith 
Furnace \ Duceo 
Purnac feed, G. ¢ Crow 
Furnace for heeting disk wheels or the like | 

A. Whecke 84,074 
Furnaces, apparatus for burning fuel in 

EK. M. Bunee 854,798 | 
Fuse, time, C. Baker 854,977 | 
Game apparatus, FE. ¢ Dy’ Yarmett 854.087 
Game apparatus, F. R. Kistler 84.051 
(las absorber i Ww Allan 855,085 | 
Gea ipparatus for charging lHiquids with 

arbenic acid. Green & MacLearn 855,24 
Gas engine Ww“ F. Brehm 854.081 
‘as engine, J. WH. & J. HH. Bireh 855,22 
Gas, manufacturing, J. J. Busenbenz.. 855.004 
Geartng, J. Parker Rf, OGR 
Geartng, speed changing, R. E. Lincoln S54 747 | 
Glass mating machine sheet or plate, W | 

Ww Ww Keyes 855,185 | 
Glaseware manufacturing apparatus J 

Rchies 855.344 855,345 | 
Gold from magnetic sands, apparatus for | 

separating, I Gates ah4,907 | 
olf club, W R. Orthwetn 855,016 
Grading machine for bullding and repatring 

road Ww A. Jones 854,894 | 
irain and seed le WH Dunning 54.087 | 

ain cleaner, J, Peacock 84.7 
(iratn drier J A Higdon 855,312 | 
training metallle plates apparatus § for, | 

M. Kneppler Rh 
Grave vering device, A. McMullen 854,835 
Grinding machines eccentric work holder 

for, A. B. Landis a % 
Grindt: mill, J. F. Winehell 854,861 
Grinding mill quick release, A. J. Robinson 855.34 

nding mill vertical disk, A M Del 

i 

devices, ete screw gear for, O 

+E z 
; stock PrP. H. Clartsey 
Gun, take down, T. C. Johnson 
( th recoiling barrel, K. Voller 
Guy w fastener A tea nse 
Hair ' vice, F. C. Grocott 
ai I M rs 

mnd dandruff preventive  & 

is hk 
Hamme tachment W HW Smatiey | 
Hammer, forged steel, W. 8. Ward } 
Hammer, power, Wilson & Matthews 
Hammer retracting device, H. W. Bull 
Hand ipparatus for lelineating character 

according te t ! ter of the Mar 

vin & { le 854,752 
Harness, breast hain reader for, J. W 

Wietar 855,270 
Harvester binding mechanieam, corn, W. H 

rilson 854,917 
Hiasp lock, W. K. Blodgett 855, 087 
Hat fastener, J. ¢ Morris «+++ 855,013 
Hat holder and band, W A. Pleres . 254.9068 








The Scientific American 


Cyclopedia of Receipts 


Notes and Queries 


REVISED EDITION 
15,000 Receipts 734 Pages Price $5.00 
MAILED TO ANY PART OF THE WORLD 


HE SCIENTIFIC AMERICAN CYCLOPEDIA OF RECEIPTS, 

. NOTES AND QUERIES has had an unprecedented sale. It has 
been used by chemists, technologists, and those unfamiliar with the 

arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It consists of a careful compila- 
tion of the most useful receipts, and information which have appeared in the 
SCIENTIFIC AMERICAN for more than half a cen- 
tury. Over 15,000 selected formule are here collected, 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re- 
lating to formulz will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special formule, thus enabling the 
reader to find a receipt which fits his peculiar need. An 
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. Those who are en- 
gaged in any branch of industry will find this book of 





the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formule for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formulz as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 


Send for Full Table of Contents 
Mailed Free on Request 


MUNN & COMPANY, Publishers 
363 BROADWAY, NEW YORK 











Hat pin fastener, e- W. Cunningham. . 
Hay dropper, W. ee 

Hay loader, Jeppesen & Michelsen . 

Hay press, J. W. ac & 

Hay rake, M. R. Jenkins. 855,006 
Headlight attachment, C. T. McBlvaney... 855,129 
Headlight, locomotive, W, H. Donaldson.... 854,87 










Heating system, J. F. Staudt.............. 854, 

Hoisting mechanism, A, A. McIntosh. 855,32 
Hoof pad, A. Larsen........ 855,188 
Horse-power, W. D. McAtlin.... 855,434 
Horse releaser, M. L. Swingle --. 855,360 
Horseshoe calk, Hailman & Harnden....... 855,2 

Horseshoe calks, making, R. Whitaker..... 855,082 
Horseshoe, cushioned, W. R. Smith........ 854,852 


Hose coupling, C. C. Corlew......... 
Hydrant, J. W. Singmaster. 
Hydrocarbon motor, A. A. Low 
Ice cream freezer, F. Tyson... 
Ice tongs, McNabb & Enders...... t 
Igniter, electric, A. D. Wilkinson........... 855,269 
Incubators, automatic ventilation regulator 
for, A. E. Leavenworth 
Induction motor, H. G. Reist.. 
Injector, W. H. Winks........ 
Inkstand, T. H. Newman. 
Insole for shoes, spring, C “ % te 
Insulating wire and other electrical ‘conde 
tors, electrically, A. D. Whipple 
Insulation, fuse box of molded, A. C. 
BOP cccctdsccncctocccccccesasegastosane 
Insulator, H. Sinclair ..............s0+- 
Insulator, high potential, a Steinberger. 
smaeeneer 60m, WW. &. Eee, F8i.s ccccasoocees 
Insulator pin, L. Steinberger......... 
Insulator, spiral core, L. Steinberger. 
Internal combustion engine, P. Metzler. 
Internal combustion engine, F, Morey..... . 855,256 
Jack See Car jack 
Joint marking tool, J. B. Colburn.........- 855,044 
Journal box, F. Hachmann........ 
Journal box lid H. Symington 
Journal box, railway, T. H. Symington.... 
ees li ie, PUN 6065 caendaweeesssé ooo 85; 
Knitted undergarment, Q. McAdam........ ! 
Knitting machine, A. V. Groupe............ 8. 
Knitting machine yarn measuring and feed- 
ing device, Hurley & Barratt........... gt 
Lamp bracket, P. M. Wickstrum.......... 
Lamp burner, A. H. Handlan, Jr........... : 
Lamp, gas, A. H. Humpbhrey.............. &f 
Lamp, three-phase current arc, G. Semenza 854,764 
Lamps and similar objects, suspending de- 








vice for electric arc, E. Kubne......... 854,827 
Lamps, manufacture of incandescent bodies 

for «lectric, Just & Hanaman........... 855,060 
Land roller. B. A. Thomas........ aes . 855,075 


Lantern slide and mat Saeneaee, L. M. Me- 
Commies ..ccccsce 
Lasts, bushing « or thimble for, 
Latch lock, H. Schmitt. 
Lathe, Fenn & Youngs........ 
Leather dressing machine, W. 
Leather polish, J. Newberry 
Ledger leaf, J. Barker...... 
Life preserver, K. J, Johansson ineins 
Lifting jack, Orsborn & Graeber........ . 854,904 
Lightning arrester, W, Gifford....... -- + 855,20 
Link, W. A. Duffield : » 28 
Liquid separator, centrifugal, B Ljungstrom 855, 189 
Loading and unloading Se eeipeIps A. R. 
ree RSe6 6660066060880 .. 854.890 
Lock, F. X. Eckstein.. es 854,938 
Locomotive with steam "turbine “drive, J. 
Stumpf o=p 
Log car dog, J, Hanley ieee > ‘ if 
Loom warp stop motion, C. Adams.. 855,03 
Loom with swinging front plate for the 
shuttle box, shuttle changing, E. 8S 











Stimpson ° = 855,356 
Looms, multiplier mechanism for box, 
Forbes & Fraker 4 855,102 


Looms, thin place detector mechanism for, 
i i SR ctbsatnacs ethane cee catdee 

Lubricating de vice, Cc r ates & Ha 

Lubricating means, Williamson &  Riples 

Lubricator, J. E. Crandall 

Macaroni, e te., mac hine for manufac turing, 
7 .¥ eeaee 





Mail chute, R. W. Ashley 
Manure fork, W. H. Compton ° 
Manure spreader, E. Palm peeecesocnse 
Mason’s pointing tool, A, Bide......... 
Massage machine, R. V. Clark.. Tir 
Mast hoop, P. J. Hameem. ...cc.cccccecs 
Match box, W. E. Edwards neon 
Match lighter, J. G. McCarthy 854,960 
Match machine, J. S&S. Woodbridge . 854.863 
Match making machinery, A. B Calkins, 

854.870, 854,871 





Mattress frame, R. W. Miller ... 864,900 
Measuring apparatus, tailor’s, J. Barnett 855,272 
Measuring instrument, E. Schaeffer om 854,762 
Measuring instrument, electrical, J. Abra- 

hamson jéabe . 854,709 
Metal, reticulated, N. E. Clark ‘ 854,927 
Metals from their ores, estsneting. WwW. L 

George cee 






Meter connection, A. L Holmes. eoecece 

Milk cooler and aerator, White & Mac 

Mill. See Coffee mill 

Mining auger, C. C. Lockhart ‘ 

Mining machine, portable placer, Pennick & 
Hale . o00sedeseer f 

Mold, P. A. Bo wsher s 

Mold preparing machine, L. P.- Dages.. . 

Motion or power, means for imparting, J 





cases” 








Thomas > es oes 854.776 
Motor control, M. W. Day see 854,721 
Motor control device, A Kidd, Jr .. 854,743 
Motor generator sets, equalizing loads on, 

d B. Taylor .. 854,773 
Motors at a distance, controlling, N. OC. 

Bassett ee8 ° ee 
Mouth brace, H ‘Lorenz. oscncs 
Movement cure device, L. E. Richmond.. 855.3 





Music sheet, W. H. Rees ea oes 
Musical instrume nt controller, mechanical, 
J. Sutton .. cous .. 855,145 
Musical instruments, music roll for mechani- 
H. Bal 


Nut lock, Cheek & Brooks. ee 
Nut lock, W. H. Phillips 
Nut lock, E. J. Foreman ....... 
Nut leck, G. W. Mims 
Nutmeg pulverizer, G. A. Alger 

On check for lubricator drain passages, 








automatic, W. E. Bryant ...... 854,797 
Oils and fats with heavier fluids, combin- 

Se, ee ee ED de ceancaken 855.071 
Oller, multiple sight feed, G. B. Essex .. 855,167 
Oller, windmill, Pond & Wagner......... 854,964 
Oiling machine, fiber, F. Spivey . ...-- 855,025 
Opticians’ use, trial frame for, J. W. C. 

GEE sh cpiccsecvtcceses cvecese f 
Ore roasting furnace, W. H. ‘Smyth .. . 854,766 
Ore separator, magnetic, E. A. Edw ards. . 855,166 
Outlet box, adjustable, M. D. Baron ... 856,155 


Oxids, production of active matter for ac- 
eumulators with mixed, H, Fredet.. 854,940 


Oyster dredge hoist, J. P. Kemf.......... 855,184 
Geentees, Te. We. BOO cccccesccave 854,965 


Packing and display device, 8. R Slaymaker 855,070 
Packing strips, machine for making, W. 
DRCRERARE occ ccescceccese oceakhesses Ge 
Painted, stand for revolubly supporting 
articles to be, J. 8S. Anthony, Jr...... Sir 
Paper cutter attachment, roll, F. H. Maass. 85% 
Paper hanger’s trimmer, BE. EB. Gobie... 
Paper hanging machine, Austin & Purvi- 
ance ‘ ws ae 
Paper pads ‘and. ‘books, Guante back for, 
Maccallum 





Paste jar, R. SN ls ci ntvcaekannee’ 
Pencil sharpener, W. A "Se henck 
Penholder, L. G McConkey........+e+0++ 


Perforating machine, A. L. Hart 
Phonograph record blanks, manufacture 
eylindrical, V. M. MHarris........ ‘ ; 
Phonograph records, molding, V. M. Harris 854,887 
Photographic developing and fixing appar- 
orem, B..G. TRRPGOR.. cececcccossesses & 
Piano, automatic, J. A. Weser ...... eee 
Piano, bell, F. Hirschfeld .......0ssee0+ 
Piano case, upright, F. T. Steinway.... 855,143 
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LAST EDITION 


Scientific American 





Reference Book 
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The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months, It is indispen- 
sable to every family and bus- 
iness man. It deals with 
matters of interest to every- 
body. The book contains 
50,000 facts, and is much more 
complete and more exhaustive 
than anything of the kind 
which has ever been at- 
tempted, 

The “Scientific American 
Reference Book’’ has been 
compiled after gaging the 
known wants of thousands. It 
has been revised by eminent 
statisticians, Information has 
been drawn from over one ton 
of Government reports <lone, 
It is a book for everyday ref- 
erence—more useful than an 
encyclope‘lia, because you will find what you want 
in an instant in a more condensed form, The chap- 
ter relating to patents, trade-marks and copyrights 
is a thorough one and aims to give inventors proper 
The chapter on manufactures deals with 
most interesting figures, admirably resented for 
reference. The chapter dealing with Mechanical 
Movements contains nearly tlree hundred illus- 
trations, and they are more reliable than those pub- 
lished in any other book—they are operative. 
Weights and measures occupy a considerable sec- 
tion of the book, and are indispensable for purposes 
of reference, Sixty years of experience alone have 
made it possible for the —— of the Scientific 
American to present to the purchasers of this book 
a remarkable aggregation of information. The 
very wide range of topics covered in the “ Scientific 
American Reference Book’? may be inferred by 
examining the table of contents. 
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Patents in Relation to Manufactures. Distinguished 
Inventors. Progress of Inventions. General Infor- 
mation Regarding Patents. Abstracts of Devisions. 
Foreign Patents. Patent Laws of the United States. 
History of the American Patent System. Copyright 
Law of the United States. 
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MANUPFACTL RES. 
Manufacturing in the United States. Merchandise Im- 
ported and Exported. Motive Power Appliances. Lron 
and Steel. Value of Agricultural Implements. Sum- 
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DEPARTMENTS OF THE FEDERAL GOVERNMENT. 
CHAPTER XII. 
THE Post OFFICE. 
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The Nobel Prizes. Tne Pollok Prizes. Court of Arbi- 
tration Postal Union, ete. Carnegie “ Hero” Com- 
mission. Rhodes Scholarships. Carnegie Institution, etc. 
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MINES AND MINING, 
Summary of the Mineral Production of the United 
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The enlarged diagram above tells 
the story. 

If you examine it you will notice 
that it is composed of five different 
layers. 

In fact, Amatite is made on a 
different principle from any other 
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SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mixture 
of concrete and gives the results of elaborate 
tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and sand 
to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, amd 1571 contain an 
elaborate discussion by Lieut. Rae J. Jones 
of the various systems of reinforcing con 
crete, concrete construction, and their appli 
cations. These articles constitute a splendid 
text book on the subject of reinforced con- 
crete. Nothing better has been published. 


SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an article by Spencer Newberry 
in which practical notes on the proper prepa 
ration of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account of 
the making of concrete blocks by Spencer 
Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1534 gives a critical review of the engineer 
ing value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1547 and 1548 give a resumé in which the 
various systems of reinforced concrete con- 
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1564 and 1565 contain an article by Lewis 
A, ‘Hicks, in which the merits and defects 
of reinforced concrete are analyzed. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the principles of reinforced 
concrete with some practical illustrations by 
Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1573 contains an article by Louis H. Gibson 
on the principles of success in concrete block 
manufacture, illustrated. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1574 discusses steel for reinforced concrete. 


SCIENTIFIC AMERICAN SUPPLEMENTS 
Pat p76 and 1577 contain a paper by 
ilip L, Wormley, Fr. on cement mortar 


’ 
and concrete, their preparation and use for 
farm purposes. The paper exhaustively dis 
cusses the making of mortar and concrete, 
depositing of concrete, facing concrete, wood 
forms, concrete sidewalks, details of con 
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struction of reinforced concrete posts, ete. 





Each number of the Supplement costs 10 cents. 
containing all the articles above mentioned will be mailed for $3.50 
Order from your Newsdealer or from 
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SCIENTIFIC AMERICAN SUPPLEMENT 
1372 contains an article by A. D. Elbers on 
tests and constitution of Portland cement 

SCIENTIFIC AMERICAN SUPPLEMENT 
1396 discusses the testing of cement 

SCIENTIFIC AMERICAN SUPPLEMENT 
1325 contains an article by Profeseor Will 
iam K, Hatt giving an historical sketch of 
slag cement, 

SCIENTIFIC AMERICAN SUPPLEMENTS 
O55 and 1042 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer B, Newberry 

SCIENTIFIC AMERICAN SU 





Isto and 1511 present a discussion by 
Clifford Richardson on the constitution of 
Portland cement from a physico-chemical 
standpoint. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1519 contains an essay by R. C. Carpenter 
on experiments with materials which retard 
the activity of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1465 and 1466 publishes an exhaustive illus 
trated account of the Edison Portland ce 
ment works, describing the machinery 4 

SCIENTIFIC AMERICAN SUPPLEMENT 
1491 gives sume fallacies of teste ordinarily 
applied to Portland cement. 

SCIENTIFIC AMERICAN SUPPLEME 
1561 presents an excellent review by Brysson 
Cunningham of mortars and cements, 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resumé of the cement in 
dustry and gives some valuable formulx. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1575 discusses the manufacture of hydraulic 
cement. L. L. Stone is the author, 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1587 and 1588 contain an by 
Edwin C. Eckel on cement material and 
industry of the United States 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review of concrete 
machinery by William L. Larkin 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the sele 
tion of Portland cement for concrete blocks 

SCIENTIFIC AMERICAN SUPPLEMENT 
1581 splendidly discusses concrete aggre 
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1595 presents a thorough discussien of sand 
for mortar and concrete, by Sanford, E, 
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SENSITIVE LABORATORY BALANCE 
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endurance powers, economical and safe ) , tects Tires when car not in use. One man can handle 
post Cat-Gro. Sele wader Five Veer Cease. ¢ : the largest car with ease. Indispensable for handling cars 
Belle Isle Motor Co.., Dept. 13Detroit, Mich in garage, factory or private barns. Requires no jack to 

gE RERANSRSEEEE place in position. Write for full description and price list. 


FRANCO-AMERICAN AUTO @ SUPPLY COMPANY 
1402 Ntebises Avenue, CHICAGO 


for showing Photos. Postal Cards, Book [lustrations 

and opaque objects on the sereen in natural colors. 

bet nee AT lcaren> Outfits for the class room and ex- 

ork. New Direct Vision Spectroscopes for 

Colleges and +t ad am ~ 7 Laboratories. New piso Melasaies Outfits. “Photoscript” the new method 


KREMENTZ of titling negati Send for Lists, 
On the Bach of the Batten theures F t Satis- WILLIAMS, ‘Brow N & EARLE, 918 Chestnut Street, Dept. 6, Philadelphia, Pa. 
faction. It cannot break from service. The shape of 
the head makes it 







vate 
Pend. 

















If you could only add a column 


of figures with absolute accuracy in one-half the 
time that you now can; if you could multiply ac- 
curately six times as fast as you now can, or divide 
accurately four times as fast as you now can, wouldn't | 
it mean something to you? How much would it | 
mean in your office? Wouldn’t your value to your 
employer be tremendously ine reased? Just suppose, 
for instance, thit you could extend your office bills | 
and figure the discounts on them, as well as the} 
ARE THE BEST. incoming bills at a saving of fifty per cent. What would that mean in your office? 
For sale everywhere Send tor 


Catalog No. 16 If you want to know just what your increased efficiency would mean, try a Comp- 





to 
Sold by Jewelers and Haberdashers. ee for booklet; 
he Story of a Col 
TARMRNTT 400,77 Chestnut Be. Newark, Las 














ASIN 


TAPES AND RULES 








LUFKIN RULE Ne O.] tometer. It’s quick and it’s easy, and takes all the drudgery out of work. 
Saginaw, Mich., ret 
Write for pamphlet and special trial offer. 








Comptometer sent, express prepaid, on trial to responsible parties in the United 
States or Canada. Felt & Tarrant [Mig. Co., W. Wabansia and Paulina Sts., Chicago 


“Viel: te -) Bye Viel eee 


Produces a powerful, white, steady light, brighter 


New York and London | 
| 








Your Battery Will Last Longer 


if you keep it charged as fast as it 
gives off cx trent. The 
Apple Battery Charger 








fe o dyun right ur ¢ boat 
or gas ‘engine that chacyun th "vation “ thea Seeotesesis, co eqetptens, cheaper than kerosene 
mi am 4 is drawn . 
ther x w es for f Makes and burns its own gas at a cost of 2c per week. 
about Apple Lnlt No Grease, No Smoke, No Dirt, No Odor 
t Over 100 different styles—every lamp warranted. 
T Kivetrieal Mf. Ce., 98 St, Clair St., Dayton, Ohio TUE sasr Liiutce ‘rk eke Canton, Ohio. 
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Mullins Pressed Steel Boats Can't Sink 


Easiest to Row-——Absolutely Safe | 
Made of pressed steel, with air chambers in each end like a life boat. Can't 
leak, crack, dry out or sink—last a lifetime. Every boat guaranteed. The 
ideal boat for families—summer resorts—parks—boat liveries, 













Best tor Ignition 


Aatemnaiite Motor Boat. 


¢ - ce) Gas E ee | 
DRY BATTERY natalie tna 





mething 



















Te PAMBERT 





The Famous “Friction-Drive’ Car 


Models and styles to suit the purchaser 
PLEASURE CARS, RUNABOUTS and 
TOURING CARS 
"Commercial Trucks for all purposes. 
Tbe LAMBERT patented FRICTION-DRIVE TRANS- 
MISSION has proven by years of tests to be the 
SAFEST, SUREST, MOST EASILY CONTROLLED and 
entirely satisfactory tra nsmission made 

LAMBERT CARS ARE IN A SUPERIOR CLASS BY 
THEMSELVES. INVESTIG ATE 

P- WRITE FOR OUR ART CATALOGUE 


Members American Motor Car Mfrs. Association. 





| The Perfect 
Mixer 














i 

| 

: ectrica } yhody ‘7 | 

Se py Pree. Send for | nooo . Strong, safe, speedy, Write for our Catalogue of Row Boats, | 
q | > ay oe oto “ish Boats. 

Manhattan Blectrical Supply Co ous at—~as illestrated Motor Boats, Hunting and Fishing | 

17 Park Place, 188 Fifth Ave | plete with } patr oars, @B4, The W. i. Mullins Co., 118 Franklin St., Salem, 0, } 

ow York Cbieage ' y 

















THE BUCKEYE MANUFACTURING CO., Anderson, , TSA 






















? We Pp, $55 Pertee ¢ Motors 
22 ° are simp quiet, 
dy and powe:ful—best small in the 
wont ok any price. Price includes full boat equip 
ment, ready to ir stall, including propeller shft 
coil, batteries, stuffing box plug. 8 













screws for fast at, and 
cept gasoline tank sand piping 

Catalogue of all sizes sent free 
The Caille Perfection Motor Co., 110 2d Av.. 






Detroit, Mich 








LET US ESTIMATE ON 
YOUR MOTOR BOAT 
OR LAUNCH 


New Factory. Perfect Equipmesrt. 
Testing Basin. River Connected 
Expert Service. Competitive Prices. 
Write for F acta. 
WECKLER BOAT CO. 
222-226 W. irving Park Boulevard 
(and the River), CHICAGO 












Wizard Repeating 


LIQUID PISTOL 


WI stop the most vicious dog Ma 
Pout permanent inj oe 

fectly safe to carry without 
akage. Fires and rec *s by Stine the triggor. Loads 
from any liquid. No cartridges required. Over 6 snots in one 
loading. All dealers, or by mail, 50e. Rubber-covered holster, Se, extra 


Parker, Stearns & Cc., 226 South St., Dept. G, New York 


The Smith Mixer 


Thoroughly mixes Con. 
crete in less time than any 
other machine made. Over 
2,500 in use, made in eix 
sizcs. The most efficient 
mixing device known. Send 
for Catalog and Facts, 

Contractors Supply & Equipment Co., Old Colony Bldg., Chicago 




















THE BUSINESS WORLD LOOKS 
TO THE 





SIMPLICITY, ACCURACY, SPEED 
QUALITY, RELIABILITY 


and every other feature where Staunch Workiné 
Principles are preferred to Talking Points 





UNDERWOOD TYPEWRITER COMPANY 


NEW YORK OR ANYWHERE. 


EIMETDUL ssires 


15 te 21 Seuth Clinton Street, 














